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FOREWORD

This report is submitted in three volumes to the Natiomal Aero-
nautics and Space Administration, Marshall Space Flight Center,
in partial fulfillment of the requirements of Contract NAS8-
29622,

The objective of this contractual effort has been to define per-
formance requirements, preliminary designs, and development
program plans for an airborne recovery system for the Space
Shuttle Solid Rocket Booster, with minimum total program costs
being the primary selection criterion.

Volume I, entitled Technical Report, Space Shuttle Solid Rocket
Booster Recovery System Definition, contains the results of all
analyses performed during the study term to define the performance
requirements, preliminary designs, and development” program plans
for the SRB Recovery Subsystem.

Volumes II and III contain user's instructions for two computer
programs developed iIn support of the contract technical studies,
Volume II is entitled Solid Rocket Booster Water Impact Monte
Carlo Computer Program and Volume IIT is entitled Solid Rocket
Booster Water Impact Loads Computer Program.

ii



1.0

2.0

3.0

4.0

5.0

6.0

7.0

CONTENTS

W b
L)

Page’
FOREWORD . o + + « ¢ « o « « o & ii
SUMMARY . & v v+ v & o o 4 e s iv
INTRODUCTION . . « - .« « .+ « &+ 1
PROGRAM DESCRIPTION . . . . . . 2
SUBROUTINE DESCRIPTIONS . . . 6
INPUT FORMATS . . + « « &+ « + » 10
PROGRAM LISTING . . . . . . . . 15
SAMPLE INPUT . . . . + « &+ « o+ - 70
SAMPLE OQUTPUT . . « + + « & & = 71
thru
91
FIGURE e e e e
Impact Related Variables Defined by Environmental "and
State Vector Uncertainties . . + + &+ « « + v v « &+ « -« & 3
Monte Carlo Analysis Macrologic . . . . . . « . . « . « . 4
Flow Chart for Subroutine SRB . . « + + « « « + v « + + & 7

iid



SUMMARY
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The HD 220 program was created as part of the Space Shuttle Seolid
Rocket Booster Recovery System Definition under Contract NAS 8-
20622. The model was generated to investigate the damage to SRB
components under water impact loads. The random nature of environ—
mental parameters, such as ocean waves and wind conditions, neces-
sitates estimation of the relative frequency of occurrence for
these parameters. The nondeterministic nature of component
strengths also lends itself to probabilistic simulation. The
Monte Carlo technique allows the simultaneous perturbationm of
multiple independent parameters and provides outputs describing
the probability distribution functions of the dependent parameters.
This allows the user to determine the required statistics for each
output parameter.

The program uses 65,000 octal core locations and has a running

time of approximately 20 seconds per terminal descent velocity
for 1000 Monte Carlo trials.
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1.0

INTRODUCTION

The determination of SRB attrition resulting from water impact
required the development of a statistical model of all parameters
contributing to the water entry conditions. The random nature
and non-Gaussian distributions of many of these parameters made
the problem well suited to the Monte Carlo statistical method.

The SRB Water Impact Computer Program developed during the study
is documented in this veolume. The computer program is written
in FORTRAN IV language for the CDC 6400/6500 series digital com-—
puter. The cognizant engineers are Messrs. K. E. Bassett and

M. G. Brunschwig. The computer programming was performed by

Mr. W. 5. Lakins,



2.0

PROGRAM DESCRIPTION

The Monte Carlo water entry model uses probability distributions
to describe such envirormental parameters as water current,

water mass velocity, and wind velocity. 1In addition, recovery
system parameters are wodeled in terms of their probability dis-
tributions: parachute terminal descent velocity, parachute
translation velocity due to lift, parachute rotational velocity
{at SRB nozzle), oscillation angles of parachute and SRB, rotation
rates, and retromotor parameters, if used (Figure 2-1).

The Monte Carlc analysis consists of randomly selecting the
parameters which influence water entry conditions from their
respective probability distributions, vectorially combining these
parameters at the water entry point, and determining impact velocity
and angle distributions that define the entry loading conditions

on the SRB.

The macrologic for the computer model is illustrated in Figure
2-2. Random number generators (seeded by clock time) are used
to select environmental and physical parameters from their cumula-
tive probability distributions. Each input parameter is selected
using a different random number to assure a realistic unbiased
simulation. The parameters are vectorially combined using 3-D
kinematic equations to obtain the vertical (VV) and horizontal

(VH) components of the impact velocity. The impact attitude
(GI) is the angle between vertical and the projection of the SRB
centerline inte the impact (Vv, VH) plane., Probability distribu-

tions for V and BI are outputs of the simulation. These

v’ VH’
distributions allow calculation of impact statistics such as the
mean and standard deviation for each parameter.

Five structural components are considered in the load analysis;
forward skirt, aft skirt, nozzle (with or without extemsion),
SRB case and the aft dome. Loads are input as trivarianc tables
in terms of VV’ VH’ and GI. The model uses linear table lookup

to perform trivariate interpolation for the component loads. The
structural strength, being a nondeterministic quantity, is selected
randomly from the component strength distributions that are input
as data statements. Except for the SRB case, component attrition
occurs when the load exceeds the strength. The SRB case is assumed
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Figure 2-2 Monte Carlo Analysis Macrologic




to rupture and sink when a 20% overload occurs during SRB slap-
down. Attrition of two case segments is assumed for overloads less

_ than 20%.

This procedure determines attrition for one randomly selected set

of parameters. To obtain reliable statistics, the procedure is
repeated for many sets of parameters. The mode]l has storage
capability for 2000 Monte Carle trials of a given terminal descent
velocity. The outcome fattrition) for each structural component

is accumulated over the total number of trials and used to formulate
the attrition statistics for each VTD'

A simplified cost estimate procedure using the refurbishment and
component replacement costs serves Lo assess the minimum SRB struc-—
tural attrition versus impact velocity. When component refurbish-
ment costs are multiplied by the attrition probabilities and

summed over all components, a resultant SRB refurbishment cost
curve is obtained as a function of terminal descent velocity.



3.0

3.1

3.2

3.

3

SUBROUTINE DESCRIPTIONS

This routine provides control over the entire program. Input
data is read in Namelist format (described in Section 4.0). This
routine initializes all wvariables and calculates the three impact
parameters (horizontal velocity, vertical veloecity, and impact
angle).

The flow chart for the SRB routine is shown in Figure 3-1. Each
input terminal descent (design) velocity (VTD) is used in turn to

determine impact statistics. The routine contains coding for
both planar and three degrees of freedom {3 DOF) calculations.
Random number generators are used to calculate parameter values
which are added at the impact poeint to determine impact velocity
and angle.

This routine also calls LOADS to determine component failures.
After all the Monte Carlo trials for a given VTD have been run,

the next VTD is read and a new set of trials are run. When all

statistics for each VTD have been accumulated, HIST is called to

create histograms. The cost (per SRB) is calculated for each

VTD and COSTPLT is called to plot the results.

a

WAVE

This routine calculates the wave direction correlated to the wind
direction. An input probability distribdtion is used for the
calculation.

SLAF

This routine determines if damage has occurred to the SRB case
under conditions of maximum slapdown. The routine is called from
LOADS and takes the actual pressure (Pa) generated from the maxi~

mum slapdown condition and generates a critical pressure (Pc) from

a strength probability distribution. Three conditions are
possible:



READ
INPUT

.

IN{TIALIZE

GENERATE
OUTPUT AND
PLOTS

A

YES

UPDATE DESIGN
VELOCITY
COUNTER

FINISHED

DESIGN

VELOCITIES
?

NO

NEXT DESIGN
VELOCITY

INITIALIZE FOR

CALL
COSTPLT

STOP

UP MONTE
CARLO TRIAL
COUNTER

FINISHED

DESIGN

VELOCITIES
?

NO

" EVALUATE
IMPACT
PARAMETERS

)

CALL LOADS

Figure 3-1 Flow Chart for Subvoutine SRB




3.4

3.
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3.6

3.

7

1 Pa > 1.2 PC results in the SRB rupturing and sinking;
2} Pc i-Pa < 1.2 PC results in damage to two case segments;

3) Pa < PC results in no damage.

Capability exists for using a bivariate case strength distribution
in terms of load and pressure but case strength is presently in-
put only in terms of SRB case hoop moment.

STREN

This routine is called from LOADS and makes a load/strength
comparison to determine if failure has occurred to any of the
other components (nozzle, aft dome, aft skirt, and forward skirt).

HIST

This routine is called from SRB and generates a histogram for many
of the variables. HEIST calls SORX to sort the array of values in
ascending order and then uses 5% increments of the number of
trials (NUMMC) to generate a 20-point histogram representing the
probability distribution for each wvariable. The routine also
calculates the parameter statistics such as: mean, standard
deviation, median, maximum and minimum values, and the 99% wvalue.

PLOT

This routine is called from SRB and plots the probability distribu-
tions for various parameters.

WIND

This routine calculates the wind velocity (and direction) at three
altitudes (1 km, canopy height, 19.3 m reference) using a. cor-
related bivariate Gaussian distribution of zonal and meridianal
wind in the recovery zome (NASA YA-25-23). The calculation is
made using a Guassian random number generator and 2 covariance
matrix of coefficients for wind compeonents for each month of the
year. Variation of wind with altitude is calculated using
equations obtained from NASA (YA-62-72).



3.8

3.9

3.10

3.11

3.12

3.13

3.14

SORX

This routine takes an input array of values, sorts it into ascend-
ing order and replaces it in the original array. No additional
computer core is required to perform this sort.

LOADS

This routine is called from SRB and contains (as data statements)
all the trivariate load tables (in terms of VV, VH’ GI) and

strength probability distributions for the SRB components. Com—
ponent loads are determined from the impact variables and SLAP
(for the case slapdown damage) and STREN are called to determine
the component damage which updates a damage condition summary
array. LOADS also collects (in arrays) parameter values that are
output as statistics by HIST.

TRIVAR

This routine performs a trivariant linear interpolation for three
impact angles, three horizontal velocities and five vertical ve-
locities using the tables in LOADS.

WRIT

This output routine is called from SRB. It outputs the damage
condition summary as well as summary load data. This includes

the total attrition for each component as well as percentage
damage.

X2

This routine fits a biparabolic function through the points input
to it. It is called from COSTFLT.

EVAL

This function is called from COSTPLT and uses the output from XYZ
to interpolate between known points.

COSTPLT
This routine is called from SRB. COSTPLT plots the cost for each

terminal design velocity and interpolates between them to draw a
smooth curve. This routine also terminates the run.



4.0

4.1

4.2

Input to the program is done through namelist type input. The
format for mnamelist is a $ in column 2; followed immediately by
the namelist name and at least one blank, then the parameters are
defined and separated by commas. A sample input listing is given
in Section 6.0. Column 1 is reserved for comment cards using a
C (or P in the case of the namelist) to allow it to be printed:

Column

1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 16 17
P $ I & P U T 1 I X X = 0 >

The terminator of the namelist is a § which follows the last input
value.

Namelist INPUTI1:

This is the first namelist in the input stream.

NUMMC the total number of Monte Carlo trials (maximum 2000)
to be calculated per terminal design velocity;

NUMVTD the total number of terminal design velocities (maximum
10) :

IXX a flag to indicate whether nozzle moment uses table
data for an SRB with nozzle extension or without nozzle
extension:

If IXX = 0, no nozzle extension is used; if IXX # O,
nozzle extension is used.

TRANF flag to indicate whether the user wants a repeatable
random sequence Oor a nonrepeatable sequence.

Namelist INPUT2:

W1IN maximum limit of distribution for Wy the rotation

rate of the parachute about vertical (rad/s). The
distribution is uniform from -W1IN to -+WI1IN.

10



W2IN maximum limit of distribution for W s the rotational
rate of the SRB about the parachute centerline (rad/s).
The distribution is uniform from -W2IN to +W2IN.

TH1IN distribution limit for 61, the oscillation angle of the
parachute centerline to the vertical (rad). The distribu-
tion is uniform from 0 to THIIN. '

TH2IN distribution limit for 62, the oscillation angle of the
SRB centerline to parachute centerline (rad). The
distribution is uniform from 0 to TH2IN.

Note: For planar problems el and 82 are combined and

an arcsine distribution is available in the coding.

VPTIN mean for parachute translation velocity due to 1lift
(m/s).
VPTSIG standard deviation for parachute translation veloeity

calculations (m/s).

XLP length of the parachute shroud lines in meters.

VCRNT mean value éf water current velocity (m/s).

VCRNTSI standard deviation of water current velocity (m/s).

PTHW array that has probability distribution for wave direction

(9 values).

THW1 array of angles (rad) corresponding to the probability
values in PTHW (9 wvalues).

Sample array input (can be all in one sequence or broken up as
shown) :

Column

1 2 3 4 5 6 7 8 9 ‘10 11 12 13 14
P T H W (1 ) = 3 ® 5 >
P T H W ( 4 ) = 6 ® 1 . ’

11



4.3

4.4

Namelist COSTS

COST

COST(1)

COST(2)

array with cost of refurbishment for SRE components.

cost of refurbishment for condition of no component

damage.

cost for replacement of sunk SRB (new SRB Cost)

The following are delta costs between new item purchase and
refurbishment cost:

COST(3)

COST(4)

COST(5)

COST(6)

COST(7)

delta cost
delta cost
delta cost
delta cost

delta cost

Namelist INPUT 3

VIDIN

VIDSIG

THETAMR

DVRMEN

DVRSIG

mean value
in m/s.

for

for

for

for

for

for

i

case damage (2 segments).
forward skirt.

nozzle.

aft dome.

aft skirt.

calculation of the terminal design velocity

sigma for calculation of the terminal design velocity

{m/s).

distribution limit for retromotor thrust wvector mis-
alignment (rad). The distribution is uniform from
-THETAMR to +THETAMR.

mean value of retromotor AV (m/s).

standard deviation for retromotor AV {m/s).

Namelist INPUT3 is repeated NUMVID times with the mean and sigma
for each terminal velocity to be investigated.

12



4.5 Input File

78 (alpha card)

9
$ INPUTL NUMMC = 2000, NUMYTD =2 , . $
$ INFUT 2 WI1IN = 0,01, -« « « « 4 4 o0 $
$ COSTS COST(1) = 0.826E+6. . . . . . . . . . §
INPUT3 VTDIN = 2.0, VIDSIG = 0.5 $ ) Repeat for each

VTD
(NUMVTD cards)

It
o

.07 $

7 ¥4

INPUT3 VIDIN 3.0, VTDSIG

7 (beta card)

13
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5.0 PROGRAM LISTING
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T IIIOAOTTTIONOOOA OO DD DATTADEATI DD

PROGRAMK SRE{INFUT

Wi =-=~-=
W2 <=wwan
TH1
THZ
YT wv-=
veT
VHING
VWM

THWHM
THOUR
OH1
PH?
PSY
TEET IR -
YR em-=

- -

-

-

- ——

- -

DIMEATTON

COMMAON 7

COMMON /

FOMMIN 7
rOMMAN 7

ComMcN /7

COMMAN ~/

COMMON #

RUNZ24 LEYFL 6T=-27-19 q9/04/7 3.

JCUTPUT  LFILWPL sTAPES=TINPUT HTAPEAR=CLTPLT )
“aky yERIANLE DRFTNITTONS #%3%

ROTATLION PPTE ABOUTYT PARACHUTE CL

RGTATION RATE (SRB APQUT CHUTF CL)

OQCCILLATINM ANGLE (CHUT: CL T VERTTICALY

OCCILLATICK ANGLY (SRA CL TO CHUTE CL)

TERMINAL CUSCENT vELOCITY

TRANSLATTGHMAL 9=LOCTTY

VFLOFTTY CF WTIND

VELOCTTY CF WAVE MOTTON

DIRECTTON CF WAYE MOTICN

DTRECTION CF CURRENT (PERP TC THWM)

ROTATINN ARGLY NF CHUTE

EOTATION ANGLE OF SRA

WAVE MASS PANCLT

MISSALTGMMFNT OF RETRO THRUST IN IMPACT PLAKE

PTHW (D) 2 THHL (D) +THIMPAG (2000}
VHORIZN{ZCO0G) s VRTICAL(2080) yMON(12) ]
CSTYT(1O) fTER(IMY WCASTL(T)
#3x% COMMON DEFINITIONS #o¥s
TITLE /
ITTTLF === TITLES ¢0OR PLOTS AND/OR PRINT-QUT
DAMAG ¢/
IFAL ~== DAMAGE OONDITIOM GOUNTER FOR VELQOOITY
IFAL (1) == COUNTE® FOR NG [AMAGE
TFAL(P) == COUNTER FOR SINKAGE
IFAL (?) =~ COUNTER FOR CRSF DAMAGE
TFAL (L) == COUNTER FOR FCRHARD SKIRT
IFAL (=) -- COUNTER FQR NGZ7LE
IFAL {f) == FROUNTER FOR AFT DNME
IFAL(7) == COUNTER FOR AFT SKIPT
NUMar e /
NUMMI === TDTAL NUMRER OF MONTE CARLO TRIALS
STAT /
STAY ==- STATISTICS FOR PRINT OUT
CETOAT 7/
PER === PEZR CENT OF TCYAL TRIALS WITH CACH LAMAGE
CONNITTON
rMOTMS 7/
FYlZ -=- IMPACT - VERTICAL VELOCITY FOR TRIAL
FVH ==« IMPACT - HORIZONTAL VELONTTY FOR TRIAL
OTHI === IMPACT - ANGLE FCR TRIAL
YVEL =-=-- TABLS VALUES FOR VERTICAL VELOCITY
VHNR === TARLE YALUTS FCR HORTIZONTAL VELOCTITY
THETA == TABLE VALUFS FOR TIMPACT ANGLF
MAYSLF /
ACTPFESS = ARRAY FOP STORLCE OF ACTUAL PRESSUWRE
ON TASF
CPTFRESS - ARRAY FCR STOREGE UF CRITICAL PRESSURE
ON CASE
XNSAV =-=« ARRAY FOR STORBGE OF LOAD ON CASE

15
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SR3 RUNZ 4 LEVYEL 6(0~27-10 parsousr 3.
r FXNEAV === ARPAY FOR STORAGE OF LCAC NN CASS
C FOR CASF FAILURF
r FACTFS -=- APRAY FOR STCRACGE OF ACTUAL FRESSURE
c ON GASE FOR FATLURF
C---_..--..-----_a--------—--.o_-_-- - e AR R R OB e e e e e Y AR AR Y W e W T w w a
COMMAN £ TITLT 7 I17TLE(eM)
rOMMIN 7 DAMAG /7 TFAL(T)
rOMMIN / STAT / OSTAT (24}
COMMAN / NUMEER ¢  AUMMP
GCMMIN / CSTDAT #  EER(TY
COMMTN / CNNTINS # FVIZ  (FYH  4NTHI  ,YVEL(S) ,yHCR{(3) ,
1 THETA(3)
COMMEN £ MAXSLP s ACTPRES{(2000) HCRTPRES(P020) L¥NSAY{Zrin)
NAMTLYSRT / INPUTL /7 NUMMS ,NUMYTD  ,TXX  ,IRANF
x
C ==- HNU¥4C <= THT TCTAL MNUMPSR OF MONTE CARLO TRATLS {2G0f MAX)
f === NUMVTD = THE NUMBEP OF TERMINAL (QESIGN VELOCITIES (10 MAY)
C === IF IXY TS NON=ZEPG, HAVE NNZZLE EXTENSTOM
L === TF 1RANF IS NCN=ZERC CREATS REPEZATABLE RANDOM SEQUENCE
r .
NAMELIST # INPUT? / KILIN  SW2IN  LTHLIIN HTH2TN ,VPTIM ,VFISTG ,
r
€ === HWLTN - LNIFOFM DISTERIPUTION FOR W1 (=WITHh TO WiIN)
C ==~ W2IN = LNIFGeM NTSTRIRUTION FOR WZ («-W2IN TO W2TIN)
f s=e THITh = UNIFORM NISTRIPUTION FOR THL (€ TC THLTN}
C +=- TH2TN ~ UNTFORW DTSTIRIRUTINN FOR TH2 (0 TO TH2TN}
f === YOTIN = FFAN FCR TFANSLATTONAL VFLCOITY
€ === VPTIIGL = SIGMA FOP TRANSATIONAL VELOCTITY
c
1 FTHW THW1 ,XLP sVCRNT  ,YORNTST
C
L === PTHW - BREAY WITH FFOLAIILTTY RANGE FCP WIND DTRECTTCN
C === THW{ - APRAY WHICH r{FRESPONDES TC PTHK YALUFES FCR WAVE DIRECTION
C === XLP « LENGTH OF PARACHUTS SHROUN LINES
€ === VCRNT - MEAN CURPTNT VELACTTY
C === VJCRYTSI - <[nWA FOR CBRNT
c
? THETAMR  ,OVRMEN ,CVRSIG
C
C --- THEIAMR ~ UNTFCRM CISTPIAUTTON FOR THETAR (=THETAMR TO THETAMR)
£ === MNOYo4EN =~ MEAN FOR FETRO VELACITY  DELTA VELOCITY )
€ --- DVYRTI~ =~ SIGFA FOR RETR0 VELOGITY ¢ OFLTA VELACITY )
.
NAMELTST / INPLT3 7 VIDTN ,VYTDSIG
¢
C --- VTDIN - MFAN VALUE FOR DSSIGM VELOCTTY
¢ === WTD3IIN - STGHMA FoF YTOTN
-
NAMTLIST / €0STS 7 rQeST
r
c fOST --= AFFAY FOP PEFURATSHMINT COST FOR CAMAGE rONDITIONS
c ORMIER MUST EE SAME AS ORDER TN ESINT-QUT
r {SEE SUROLTIKNE WRIT)
~

DATA THOPHI 4¥LS ,FTHT LRAN / 6,783184 240.2  43.28 457,3
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ern QUNP 4 LEVEL 60-27-19

NATA UVEL / uD. 1EC.  ,80, 2100, 1136,/
n&Tﬁ YHCR 4 Gl ’?5- '500 /!

NATA THETﬁ / -160 |£’o ‘10. /
READ (R, TAFUTL)

49704772,

L === LOCTS FOR REFPETARLE SENUENRE
IFCIZAME €N, §) GC TR L
¥ =  ANF(+100)
ng TS

1 FALL TTHE(M)
¥ = PARNF (<N}

] CALL EPEL T{ZHMR  L,2HLC )

e e L - ‘

¢ THT FALLAWTNG DL CCK GF COD= IS TO 7EFQ VARIBALFS THAT THE COMFUTATICN

r AF AT CONMENTEC NUT
wi = Ga
W2 = 0.

THY = Qe
PH 1 = 1Y
THP = C,
U!T)T = F_.
yeTx = 0.
yaTy = c‘
QTHL = (.
NTHL = 1,
SeHi = Ce
CoHA = 1,
aduL T = G
ATEM? = (,
yeox = I,
PNy = Ce
vypPn7? = Ca

Creawmewmae="NJ OF BLCrK
KNTM". = )]

KMTHWID = D

PEANIS,INPUT?}

ot AD (S, "0STS)

YN = NUMMG / 12,

CALL BOBVE(D JPTHW HTHWHL X X }

10 KNTYTl = KNTYTD + 1
TF(EATYTE LGT, NUMYTr) CALL COSTPLTHCSTYT  JNUMYTLC LTER %
TFATL = 0
KNTMT = 0
AN 13 T=1,12
MANT TY = 0

15 CONT INtE
Ny 17 T=1,7
IFALYLIY = A

17 PANTIKUE '

) 11 T=1,24,7

STAT{T) = (.
STAT(T+1L) = 1.0F+Z0
STATII+?) = =1.00+20

18 COMTINIIE
READIS,INFUTT)
TERIKNTYTDE = VTOTN

17



gno112
Qagiia
u0otte
pdc123
gootLzes
ugnri133
099177
anotid
100145
007150
nQuiLsa
100157

0gnies
6001740
000t74
aon1L7y

05320
NnB25¢
goo2ie
go02ti 4

ppoz21s
grg221
aepz22

ngnzze
100232
800250

fgQu260
RGl264

cop27n
npo2re

gs277
799301

000y
ngn3zay

18

2C

35

- -

RUN?4 LEVEL 60-27=19 09/nu/73,

KNTM™ = KNTMC ¢+ ]

TE(KMTME ,LE., NUMMC) 50 TO 25

WRTTI{(R, 1001} LARIRE

CALL WRITI(VTOTA )

WRITT[A, 100 (MOMITY,,T21412)

TELYNTYTO 6T. 1) rg Tn 35

TALL HISTLTHIMFAC  4YUMMC 3 )

TALL PLOT(13  HNUMME  ,=25 a1 S THIMFAC )
CALL HIST(VHORIZIMN ,hUMMT .2 )

TALL FLOTH{7 LNLMMEC  L,C.0 ,2. SVHORIZ?N )
CALL HISTIVRTICAL LMUMMC ,1 )

FALL BLNTL{L S NUMME L VTDIN-10. 32+  SVRTICAL )
mALYL HISTOYNSAY  GHNUFMC  ,4 )

CALL FLOT{I9 HNUMMC  ,0.0 L2300, LXNSAY )
TALL FTSTCACTPR=ES  LMUMMC  ,5 )

CALL =L0T(2S  HSNUMMC 40,0 42060, s AGTFRES )

GALL HIST({PTPRSS LhUMMT , 6 )}

CALL SLOT(31 hUMMC  L,0,0 ,20C0., FRTPRES )
FALCLGLATFE COST FOR TERMIMNAL. vELOGCITY

CSTYT (¥NTYTN) = ¢,

no 2% T=2,7

CSTYTIMNTYID) = CSTVTIENTYTO) + PER(IY ¥ COST(D)
CONT THIDE

CSTYT(KNTYTD)Y = CSTYTLRNTVTN) +( 1. - PER(Z) )* COST(1)
GO T7 14

CANTINE
Wi = 24 F WLIN % RANF(N) - WITN
H? = Za * W2IM % RPANF(0) = WZ2THN
THY = THY1IK * RANF(D)
TH2 = TH2IN ¥ (RAME(Q) - .5 )
ASSLM® FLANAR MOTICH IN WIND PLANE
TH? = SINCTWAPHT 7 2. ® (RANF(L) - .€)) % TH2IN
TH?YIOT FGP PLANAD MCTIOM IN WIND FLANE
TH2DCT = W2IKN # COS{THAPHT 7/ 4, * THZ2 7 TH2IM

¥ OSIGA{L  HFANELN) - .5 )
TALL WTIND(MON  oXNC  oKNTMR L VHIND VKM  ,THW ,XLS + XLP
CALL hAVE(1, PTHW ,THHWL ,THWM ,THW }

THCH R = (TWOPHI /7 2. 0 * PANF D)
PHY = THOFRMY *( PANF{N) = ,5 }
DH2 = TWNFHI * FANF(]}

ASSUME FLAMAR MOTICK IM WIND PLANE
PH2 = THY

PSIY = TWOFHL * { EANF(TY = .5 )
THP = TWAEHT * ( PANF(J) =~ .5 )

CALL SPNENI(VCRNT HVCRNTSI ,VrURAT )

FALL SENRNL(VPTIN LYETSIG LyPT )

CALL SPNRNT(VTODIN HVvICSTG VIO )

TALTULATE COMBOMNENTS OF THS WINC VeELOCTTY

VHINIX = YWHIAC * CCS{THW)

VHTMOY = YWIND * STIN(THW)

CALZULATE COMFONFNTS OF THE PARACKUTE ERIFT VELOOITY

yeTX = yYPT * COS(THR
YRTY = AYPT * STM(THE)
STH1 = STN(THL}
CTH1 = NS (THY)

)



peg3ie
000314
nC0316
R R

Jivilzz
eog32u

000326
ngn33n
oee33s
nLI361
8CaT47
0ea3s1
109363
ganiss
26"3R0
900361

3092367
G11366
"Tga371

enQ3I?a
gonirzy
0004073
r0081D
000417
oogs22
000424
000427
003631

DCUu3sS

000h0Y
0094456
030450
ngruss
cocunt

000673
eG0475
Qeouv’y

g2

B

OO AN

C ===

C ===

£ eme

[ ===

40

RUNZ 4 LEVEL 60-27-19 09/06/72.

¥LS * STHZ ¥ COHZ * CTH1) *= 2

(xLS * STtz * SPHZ) *% 2 ) % Wi

ATEMZ AMULT ¥ SPEM2 % CTHI

CALCULATE COMPCNENTS CF THE SRB RCTATIONAL VELCCITY

T H? = STINI(TH?)

CTH? = [0OSA{TH?)

epel = SIM(FST)

roSY = MOS(rsT)

SDHY = STM{FH1}

rPH1 = RS (wHL)

W7 = <IN{PH?)

rou? = OS5 (cH2)

NO??LS weLOCITy TOR SEB RONING MGTTON

AMULT = W2 % STH? * M S

4 = SQRY({(XLF + ®LS * CTH2) * STH1i
4
+

VPOY = =« B ¥ SFEH1 = ATEMP ¥ CPKi « (PEZ * SPH1 * AMULT
yrQYy = R * {PH1 - ATEMP * SPHL ¢ ANULT ¥ CPHZ * CPHI
yPoZ = = ANMULT * SOHZ ¥ STHY
NOTZLT YELONTITY FCR FLANAR MOTICN IN WIND PLANE
vo = XLS * Tu2DOT
yenZ = yYF * STNI{TFE?)
VPQY = P * CrS{THZ) #* COS(THW)
YPOT = WP * rOS(THZY * SIN{THW)
STHWY = STM(THWMY
rTHW N = COS{THWM)
|ICUS = SIM(THCUR)
rTeirs = COS(THTUPR)
ATEMD = VCUFRNT
BT MET = YKM * LPRY
CALMULATE COMFCNEWTS CF THE MWATER VELCOCTITY
VMY = AT®NMF * CTCUR + BTEMP * CTHWM
VYHMY = ATEwR ¥ STCUR + RATEMP ¥ STHWM
VWMZ =  WHM * SPSI
CALSULATE COMPCNENTS OF THE IMPACYT VELOCITY
VIX = VWHTIROX + NETX + VPOX = VKMX
vIY = VWTADY « UeTY + YPNY = yuMY
vIiz = VWINOZ? + VUFTZ ¢ YPDZ = yWMZ = yTD
VH = SORTUIVIX * YIX ¢ VIY ¥ \NIY)
A = STH1 ¥ CTH2 + NTH1 * STHZ2 * CPE2
a2 = STHZ2 * Sp¢?
sLY = A * (PH1 - B % SPHL
SLY = A ¥ SPHY + B * (CTHL
SL7 = STH? * CFH2 * STH1 - CTH? * CTEL
"ALTULATE THMFACT ANCGLE
THT = ATEANIIVIX * SLX & VIY * SLY) /7 (=57 * VH ))
TAKT TNTO ACCOUNT VELCCITY DUE TQ RPETRO
IF{ T\RMEN EQ, 3.0 ? GO TO 470

SALL SENENA( DVRMEN ,DVRSIG  ,OVF . )

TUFTAR =2 2, * THETAME * (RANF(]) = ,.5)
v = ¥H = DYP * SINITHI = THETAR)
vIiz = VIZ - DVYR * CNS(THI - THETAR)

CONYSRT IVPACT SARAKETERS TO ENGLISH UNITS

FVyT? = ABS{VYTI * FTIMD
Fy¥H = yH F FTMT
DTHTY = THI * RAD

19



330501
Neasos
00a50%

003548
010865
050547
208511
no0S511

20

°R?

ic11
1012

[+ LI, B S SV BT

CALL LCAQOSC(KNT MO
FARMAT (1 H 45% 4 ¥
FIRMAT (14 45X, ¥
Gy, #
wX,
LS Sl
X ¥
EX,*
X, ¥
YRTT ZAL ( KNTHME)
VHORT 2N (KRhTMG)
THTM2AC (KNTMM)
GOQ T 29
eun

RUNZ G4 LEVEL b80-P7=-10 087047723,

W1 IXx )

TERMIAL DESIGN VELCCITY * ,FE.232X,*METERS/CECH)
NUMEER OF LAUNCHES FOR FACH MONTH * 2/,

JAN == ¥, T4, 55X % FEP == *,TL,G)X,* MAR =« #*,T4,
ADR =—w ‘,Ih’/’
MAY == ¥, T4,5X 3% JUN =« ¥ ,T4,5X,* JUL == *,14,
AUG == “11149/,
REP == Py T4y SXs* OCT == #3Ti 5% NQV == *,T4,
OEC ~= #*,14)

= VIZ

= Vh

= MY



LI

PROGRAM LENGTH TNTLULCINE I/% BUFFEST
029442

STATEMFENT FUNCTION IZFERENCES
LCTATION 57N TAG SYM TAM
STATEZMEMNT NIMBE® REFEDSNCER

LCCATION 55N TAG Sy TAG
Cola12 L3G013 1

ez Linn iz S
reeeosz L1085 1
JET11® Lintiz 20
r{1=223 LINL?3 25
ngN15s% 133145 35
(L2474 111312 Lq
107564 LS I en
401760 rANpss 1901
terraz TIBNEL 12072

ALOCK NAMES AMD LENGTUR

TITLE - €°RD7& NAMAG -  0OQGELY

CETOAT - o007 CNOTNS - CONG1E

VARIABLE REFEREMTTS

LCTATINM  SEN TAG SYM TAG

815061 LT n
TEINGOCN7 3ng2t ACTPRES
(14 765 A" 30 70 AvULY
G14766 V00074 BTEMP
(15042 LYY E
015027 ¥nr1is  proME
014713 109011 coST

N1 766 ¥10067  CFPH1
315021 V9126 CPH2
015017 vgr1zz  COSI
003720C07 100322  CRTPRES
314 667 160707 CSTYT
(15076 V3017 CTCUR
015024 V3A127  CTHWM
014762 VOONEs  CTHL
015015 ¥00120  CTH2
160202006 ¥IG156  DTHT
015047 V99152 DWR
N14737 vian g2 CVOME N
£167 40 \C0943  CVRSTE
014745 v0J150 FTMT
"LI301006 VINLES  FyH
FEPOCOCRE VBOLRG  FVIT
016776 va0101 1
014775 ¥N0100 IFATL

ceeoR0Tg2 AGT013 TFaL

AUNZ L4 LEVEL BG=27-19

REIFEZRENCTS

REFERENNES
gagans
0903114
apnz22
Ji0s11
J391165
007136
390446
NONE
100116
ann126

STAT -
14XSLP -

REFZRENCES
0094147
130166
2100 32
Booo33
Bo9424
000367
pngzi1
3020 31
04336
000323
JU8175
000355
17036"
800354
0700 30
§70317
509501
3100447
ga044s
00046y
300470
pansan
200476
panoe?
G000R0
ugonv2

go0116

eo0n30
013560

t0Gc173

G0036C

pooz2ae
opongs
HO LS L
ceg3ez
gogen2

(IR
CL7 36T
Liouzy
Googer

LGoLR2

(C0LL4E
Ggnen3

agoe7e

NUMRER -

Acd62M

060433
DEOL 3?2

opeary
aocedo

000C786

A/04/7 3.

000091

ggnane

.

21



22

Uis7 oy
cCrinorid
014723
riuzvez
C1s 773

Vit 673
G1u 751
grrensnan

n14722
(€1960C05
D14 7%4
015096
WP
991051
014746
015043
315044
015945
6147863
g15620
n15316
£er7gecI3
015725
615323
013 71
B4501Y
214751
§139n5
CL0013r06.
114736
615950
£15 046
901373
014755
04503

b L
Co1GrR?
014753
314727
Ciu 777

n1sa00
giL 732
014742
L1473y
16735
£1501u
ci=oug
cCag15cos
5013
015033

¥i1a227
£aani2
¥a5a2¢
\Vain TR
VLD TE

AN EIne
WOAREZ
423524

VG125
1830165
yotasy
vic11z
vittiag
trrang
V11381
Y32146
¥irti47
¥13154
venl 66
viglzs
vir1zs
301%14
vl 13C
VisL26
LAY R IA
V16117
1l
V23116
reroze
VI0 42
YI"1E3
¥J0161
1ir003
VIUNED
103106

vipt107
LIS Iy
J4100¢%6
yorg iz
¥anig2

V36103
¥131 3
LR RS
y2 0237
viraug
¥ae113
d091 43
31917
M0
v9J13e

IRAMF
ITITLE
IxX
KNTMr
KNTYTD

MCN
p
NUMML

MUMYTE
crco
FHy
FH2
F3T
ETHW
RAD
cLX
[LY
L7
SEHY
SEH?
SFSI
STAT
STrHp
STHHAM
<iH1
STHZ
TeR
THCUP
THETA
THETAME
THET AR
THI
THIMEAC
THE
THY

THWW
THWL
Thi
THLITN
THZ

TH2ZNNT
THZTN
TWOPHT
VCRNT
VCRNT ST
VCOURNT
[

VEOR
VHORT 7
VIX

RUMZ4 LEVEL &P-27-19

1002908
NONF

a30542
0703 35
0003 35
Q%4217
tdJy6L
WD R s
000044
1971 5%
Nliste
330363
1067212
830324
0ge>73
gog277
Jatday
Jaasog
0004 30
030633
ran4a 35
4319310
205225
043932t
902102
0003556
030352
g20427
2003215
3300356
aarz71
NON<Z

300455
oL 56
200645
n50137
0a4c 24
n0co2ss
180347
700762
200047
UL K |
098542
830233
NJ7344
gogzse
Jlp232
324226
9940277
0003040
1063840
1004156
NONE

930146
3004351

Gtoszy

0fns52e
cocoat
gracez

coei131
(rocéiy
0Cot14
0Cute?

CEICSA

gon3a2z
ceoz1y
0Lci2el

0G0L37

Goouze
fCnuz?
geo3ve

DGR 3EFr
LCo370
craeze
009415

GLO3EY

foosys
0CQuES
Dcghuce
PO014E

ocozes

DRI AN
grozez

croaul

RV Frarg
eoar4?
grcn24c
L00567
gonrs7e
(€0361
{Cou3s

ne0153
000411

00C113
CoG111

jcez2sz

J00140
0tc166

90521
0gg32s

GLe321
100556

ocew3z
a5G6627

CGOR56

T0C4BY
goes11

eeozv71
ogg3s2?
100561

GOT 313

0d05us
6on2e7

700463

240517
0CC43e

09/704/r73,

gao02s3
Co0134

Gagta2
groa71

Coa30s

£J0315

copz7e

0Nju7?e

ggoco?
goo2on

GCo1Le
£eo1ve

goaso?

0Co31d

gcL3il

foo50€E



START OF
gronRzs

START QF
cognrez

START OF
fo104a2

EXTERNAL

el UNZL LEVEL &0-27-19
0i=03y V33137 wTY 300405 000640
i L N3IL4T viz gJou1g 00GCu72
c159»2 g212F vr 000331 060333
1L 767 VErI72 VEaY TI09733 CG03I7y
GiL 7710 ¥O2973 VEQY 0078 34 0GD3u2
016771 V106770 VRDZ 09330 cra33u
71% 756 Vinleq VeT. 730025

016731 vEa0346 YFTTN gg0%5sn

g1 732 ¥ngnas VETSIG 100563

Uin 757 ¥nra62 yeTY a00025 0G0 3TL
biu760 ¥CO0NEZ VETY napn 2é ceosCQ
n1=937 valtiag yeT? 10040%

12733 107005 VRTICAL 2100155 peo0iea
015511 Veo114 vin 000303 200404
fiaTuq Viinuy yTOIM ngoti2 ocoiz21
rin7e? VOGN 45 VTOSTEG ~ 080362 COGo1L T
renaa3cos Angnis VVEL NONE

45001 V12104 VTN 3100254 eeo3azr
015417 V02115 VHINDY 800310 GGn37R
$15013 V17116 VWINDY 000317 een377?
15 3F Vi0141 YiIn0? 006403

ti5q002 ¥rQ10% VHHM 000254 GO33e?
115330 V10133 VMY B8O 367 060376
{15031 v331 34 VHMY tgoz72 coguoe
151932 \3T138 VWMZ Ja7375

G1475) 1130 B4 W1 ggogaz

014 725 va302n Wi1TM 030534

g1s 7?52 V33255 w2 299023

614726 R I § W2IM 3¢d246 chas3z
gie7n7 L ¥ 030011 arao17
G P23 ¥107 26 xLe 393251 gonsen
Gll 744 vi1gpe? - ¥LS 0990250 cogxzy
G1L 774 vaagazv YNC J3N0 46 460253
"O07643C07 tnRGN23 XhSAY NOwE

COMETANTS

TEVPORARIES

IMDIRERTS

REFERENTTS

SYMAR0L IEFSRENCER

GeNTDY {17012

TMNUTH 1090135 RADLEYS J3Q043 cooise
FANF 10010 GrCop1e Jin22ae or022
TIME 10N

erLT 1m9021

WAYE fan021 top2esn

rosSToLY 1a0n57"

cuTeTn ToG12e pogiz2 noer2y 0rg130

e LY AN
200740

800609

206250

goosoe

aoci12y

BITEVICS B

P00371

a0055e

e zes

gcos32

J9/0urs72.

0ags0e
007348

poonny

ggaieg

cac2vy

000133

CCo30z

ogeas?

23



£eq

WRIY
FYST
et
<IN

rrs

WIivn
SENDN]
k)
ATAN
Lcans
Ewn

tapLze
17141
"3145
Tnngay
©033%5
11924%
rgrIE3
131255
tenxgl
"CQL1L
"drhuy
ningn3
(10513

UNUSED CCMEILEP SPatT

goapyn

24

T001s5¢cC
G015 4
Co0311
000u61
0Jin3Ce
Can3sy
Bco2et
J407C4

RUNZ &

ggnis7
19016%
000314

076316
370473

0er4sn

LEVZL 6G=-77-19

cCoO17G
06174
Jjgoaze

geg3ze

gacizzy
Jinzo=
grelzy

pocaze

097044735,

gQo3ze

€20335

6an2ue

000337



cagngy
taarnd7

po001d
Go00o01n
gganzn
eropet
onngz1
acol2e
neon3g
peGads
oran3y
039040
gogaaz
040046
9goas0
306053
neoasy

18

29

ae

40

RUNZ 4 LEVEL 60-27-19 Ja704/7 3.

SHBRIUTTRE WAVELIN % ¥ 5 VAL 4 THUM)

THIS ROUTINE CALCULATES THE WAVE DIPSCTTON
N =ee=e== JF N FOUALS [ NALCHULATE THE SLOPFS FRCM THE INPUT CATA
IF N TQUALS 1 CALCULATE WIND QIRECTIGH
Y —=<-==e RRRAY WITH FROBABTLITY vALUES
Y w=eve-= ARPAY WITE WAVE NIRECTIONS
VAL =+-=-+ DTRECTION CF WAVS :
TWUM ==-ew DTRECTINN (F WINR
ODIMENSTON X(1} L¥(1}) ,SLOPEI(R)
IF(M JNZ, 0) GC TC 23
FOFDUTE SLOPES WHER N = @
AN 11 T=1,8

SLAPEIT) = {Y(Ied) = Y{T)) 7 (X(I+1) = ¥(I))
FONTINUT

RTYNIN

z = RANFLD)

nn 33 Tz 4,F

IFL{7 nT. X(T)) Gr 10 33

VAL = (Z = XUI-1)) # SLOPZ(I=1} ¢ Y(T~1)

GN Tq 4n

CONTINUS

VAL = (2 = X(8)} ¥ SLOPZI(8) + Y(a)

VAL = VAL + ThM + F,283184
VAL = AMOD(VAL ,6,253184)
PETUIN

M

25



WhYF

SLAPROGRAM LENGTH

ga0106

STATEMENT FUNCTTNN REFERENCES

STATEZMENT NUMBEZR REFEIPIANCES

LCTATION SEN TAG

LCTATION  CIN TAG
geanze 124023
Jii041 L3338
CenL7 L7340

ALOCK NAMES AND LERGTHS

VARIABLE

START OF
0gQasy

START OF
gconsez

START OF
pgan7n

EXTERNAL

REEEREMIES
LOTATINN SN TAG
ngai16s yigao?
ar1a7y ecanpgl
fi~16% voanirc
CONSTAMTS

TFMPORARITS
IMITRERTS

REFCRENCES

SY¥30L TEFERENCES
FENF t13023
£n) 130056

UNUSED CCMFLLER SPACS

¢06700

26

TYM TAC

SYM TAG
2u
33
4n

SYM TRG
T

SLOPF

?

RUNZ4 LEVEL 60-27-19

REFERFNCZS

RIFEZRENCES
gincin
1007 35
340047

REFERFNCES
130011
ap0on13
gn3day

Goao3r

pece 3l

A9/04/7 3

aC0Cut

200043



097008
GINdne

acooge
pgegoe

oeoooe

gLeons

ngoooe
geng1y
anon11
ro0012
aconze
050021
n1002%
pgoozr
ogon3e
00D 3E
oc0037
009043
n0aN4S
geods2
fgo0Ss
goeas?
QEOnN61
GeooGY
0901766
goravze
gceovs
erg100

000106
Q03107
co0t10
Gog1t2
no0114
000115
000121

AUN2 L LEVEL 60=-27-19 03/704/72

SURPLUTINE SLAFIXLOD HXPRES HIF LKNTHMC )

Fascesavarsew e W e b W e e S T - Ty A T ek A e A e A e MY TN R W M WSk WA B D e

C THIS IOUTIME DETERMINES IF THE CASE HAS BFEN DAMAGE ON SLAP=-LCOWN

C XLOD === YALUE COMFUTSE FOR LOAD O CASF Ih SUBRQUTINE LOAD®

o XOPS3 - VALUE COMPUTED FOR PRESSURE ON mASE TN SUPROUTTINS LCACS

C IF =e=== IF ON RETUrKk F#0OM THIS ROUTINE

r iF = a NC DBMAGE T0 CASE ‘

r IF = 1 2 - SEGMENTY DAMAGE

¢ IF = 2 SINKAGE

¢ KNTM® == MONTE CADLO TRTAL REING OOMPUTED

(s mmmrcaccs e a- - m——— - D o D =

COMMAN 7 MAXSLP  / BAPRES(2000) ,LCPefS(2040) ,XNS(2300)
DTMEASTOR PRAOE(L0) HXNC2(5) ,SSCASZ(SM

C === STEINGTF FOR CASE = SLAPDOWN = HOCF MOMENT
DATE PROE /7 04 4a01 4205 5410 4420 45480 .90 1 .95 s
1 32 41,0 /

DATA ¥YNC2 / Da  72CCOCs 50000, 460008, 740700, /
C === HOO0Y MANMEAT FQOp RASELTNE
NATA SS30AS2 7/ 9600. s4%0. 10290. ,4%0. L1070C. S4%0.
1 19996, L4%0. 11250, H4¥(0, ,12500. 4%0.
e 12800, S4*0. s 130570, y* 0, +13500. s 4*0, 9
3 14100 »4%0e 7/
YF 0
C ==~ 00 TIVARINT TATERPCLATION FOR CRITICAL PRESSURF
Z TANF (D)
IT n
JJ 0
a0 11 I=1,1n
Jy = 11 -
TF(e30n{JJ) +LE. 7) GC TN 1%
10 FONT INUF
1€ TFOY: €4, 109 b = 9
N 20 T=1,5
TTL = 6 -1
TF(XNCZITI)Y JLE. XLOM) GO TO 25
2n rOMTINUZ
28 TF{TI =00, 5} I ‘= &
Lar IT + 5 * (J4J-1)
n3 ESCASZ2 (LNN+6)
= SSCAS2 {(LOC +5)
G1 SSCAS2 LN+ 1)
G1 SSCAS2 (LOT)
ny# (Z = CROALJIYYY 7 (PROB(JJe1) - PRORCJIMD
nAA co ¢ nyd * (£2 - GO)
$38 Gl ¢+ OVH * (€3 - G1)
PCRIT = GAA 4+ (YLOC = XNG2ITIV)Y /7 (XNT2(IT#1) - XNO2{IIN)
e * (GRR ~ GAS)
C === SAYT LORD, ACTUAL FFESSURE AND CRITICAL FRESSUPE
XNS (KNTHCY = XLCC
GORTS{KATMI) XPRFS
CRRE s (KNTMD) PCPTT
TF(¥BRES LT, FCRIT) RETURN
TF = ¢ '
TF((XPR=S 7 PCREITY LT, 1.,2) RETURN
IF = il

a i

[T BT I T TR TR T
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ngoLze
"Ngi23

28

Stao

PETHAN
TN

RUMZ2 4 LEVEL BN=-27-19

097047725,



SLAP

SURPROGERF LENGTH
ocn274

STATEMENT FUNCTION FEFERENCTS
LCTATION  SEN TAG SYM TAC
STATEMENT MUMRE® REFERCZKCTS
LCTATION 35N TAGC SyM TAC
grlase L2273 eb 15
0ridue L8342 e

BLOCK NAMES AMD LENSTHS
HAXSLP - 013560

VARIABLF REZSRFNAFS

LCCATION GEN TAG SYW TAG

ceneencnl fan0G4 APRES
ap3720n00821 Va~G0P CPRES
ea27n Vvianzs nVH
grizri Vianze GAA
gprzw2 vtgoaz ran
ncn26vy voraze - G3
ti1266 ¥37022 r1
tc12e5 vcrg ez GZ
drlzen verger G2
Gt1262 ¥70717 I
eon287 BREETY It
fenzei vilnie J
irizsah ¥30915% JJ
01263 vengen tnc
"}2T3 vaGe s FCPIT
(01155 A0N0GY PoNR
CCOL74h 4323086 SSCAS2
(G167 2200409 ¥NC2
C076LECI1 270003 YRS
ara2s6 $"1313 Zz

START OF CONSTANTS
H0126

START OF TEMPQRROTIFI
000131

STARY OF IMIIRERTS
ganis3

EXTERNAL REFERENTFS

Sv4v30L REFTRENIES
PANF 170016
ENAD (3n12%

RUN24 LEVEL 60-2T7-19

REFTRENCES

REFERENCES

0099725
303342

REFERENCES

6001114
0901172
GaJ074
3n4d076
jo210L
gogovn
1304865
005062
300¢69
973034
Jeao1iz
n30dio
ngo3iz?
Jd34055
100167
anonz3
N00066
037041
2301110
34011

GToCTF
toanve
geaers
rG0083E
gpanutT
fooray

egonz2.

000057
§CO11T
Goa06T
160108

geor2e

D6G04e
30003

04062
060116

poecz

g9/04/73.

0lacss

esans2
000064

CO0102

29



ko)

sLAn

UNUSZD CCMFILE® SPAGE
89633¢

RUNZ & LEVEL 60+27-19

09704773,



3C07905
cegans

goends
0co0es
ngagLo
nong13
neggL?

- 000926
froaze
gaca3n
010934
geeass

RUNZ L LEYSL 60-27-19 ©09saus73.

SUBRCSUTTNE STREN(TAEL HVYALUE LIF )

[em—msscarstes tecenn mm———————————— L T Y T Iy

¢ THIS ROUTINE NETERMINES TF DAMAGE HMAS OCCURED TO A PARTICUL 2R FART
C TARL --- TABLE FOR INTFRPOLATION OF LOAD CR PRESSURE STRENGTE

C VALNZT «= ACTUAL VALUE FOR LOAD QR PRESSURE GENERATED IN LOADS

c TF ~---= FLAG FNR INCICATION OF DA®AGE

r IF = 9 NC DAMAGE

¢ IF = 1 CEMEGS

A Semmeeremescsecacamcmemcean cmmemesiresmoseuosmomeseeeaeano-
RIMENS TON  TARL (1} » FROML10} )
nATﬂ EO\CB / ‘:‘- ,Cr.li ,-95 901 1-2 ’Oe 1-9 ’395 ’qu *
1 1.0 /
IF = »
T o= TANF(D)
e 17 I=1,1C
IFI7 "7, FROBII)Y N TO 10

VAL = (7 = FRCB(TI-13) * ({TABL(I) - TABL(I-1)) / (PRN2{(I) =
- PPOA(T=-1))) ¢ TABL(T=1)
GO T3 4S
0 CONTINUT )
15 IF(VALUE .C€Ts VALY IF = 1
RETUIN
eND

31



ST2I°N

SUBPROGRAM LENGTH
018976

STATEMENT FUNGCTTON SZFSRENCTS

LCTATINN  E£IN TAG SYM TAC
STATEMENT NMMBER REEIDINCCES
LCTATTON  £IM TAR S¥YM TAC
iran=7 vonrpze 19
geio31 L1124 15
BLOCK NAMES AMD LENGTHS
VARTARLE REFERENCES
LACATION  GIN TAC SYM TAC
fLIg7. V10006 T
1t0961 £141701 FrO8
(0sa7rs ¥gnany vaL
rcrYars vonlos z

START AF CCISTANTS
0cateLo

START OF TEMPORADICS
00002

START OF IKIIPFrTQ
390954

EXTERNAL REFERENTES

SY430L 5L FEREMCFER
L L ernngy
ENTY 113037

UNUSED CCMPILE® <pan~<
eaznun

32

AUNZG LEVEL 6P-27=19

RIFERENCES

REFEPENFES
190016
Jaanze

PEFERENCES

009913 gcaez7

NONS

200026 eoogar

0609149 coociy eoccozs

09/04/73.



8nd0as
eeao00s
509095

gcogns
agnon?y
eooe01L
teo0il
ngoaoid
aconin
ngoo2e

003023
030926
000927
0600730
0£N0325
000336
050137
300948
0T004S
8La046
n30051
070052
00n056
000064
9073565
600073
200077
700101
cooine
500110
360111
500112

(o N Bar B Wen T o Bkt M an By |

L mme

o

in

2t

e L L L -

THTS ROUTINE GENSRATFS A HISTOGRAM FOR CUTPUT.

UNZ Y4 LEVEL 6C0-27=-19

SUBROUTING HTST(VALUE

+KNAUNT

T e e D AR T R PR T D e e ol D S S W T

s JTITLE )

Ja9/04/73.

IT USES A 5 FER CENT

OF T4E TGTAL NUMBEP (F MONTE CARLO TRAILS AS ITS £ASS,
VALUT === ARRAY WHICHK CONTATNS THE DATA FRMM WHICH THE HISTGRAK

BE GENEFATED FROWM,

ON KeTUPN FRCHM THIS ROUTIAD THE

ARRAY VAL UE HAS BEEN SORTEQ IKTC ASCENOING CROER

JTITLE -- DOINTER FOR FRINT OUT OF COORECT TITLE

DN 1 T=1,Kk00MT

VALUICTY . =  ABS(VALUE(T))
FONT INUT

DN 5 KK=1,27

SHMERKY = T,

FONTTABE

TALL SORX(VALUFE LKOUNT)
TNC = KGUNT * 05

nn {1 T=1,20

ISTR = ¢I-1) * INC + 1
ISTP = I * INC

IF(ISTE «GTe KCUNT) IstP
pn 11 3= ISTR,IETP

SUMCTY = SUMITY + VALUEL))
CONTIMF

NN 291 T=1,420

SYMITIY =  SYM(I}) s TNC
COANT INUS

no 3% T=1,¥0UMT

XMEAN =  XMEAR ¢ VALUE(T)
COMTINYE

XMEAN = XYMEAN / KOULNT

)

sINHIMPACT VEL
»10HS CF 08 F
210H IMFACT VE
+10HS OF .05 F
+ 10HLE {RADTAN
»10HS OF 0S5 F
s10HSE (LBS/IN
GF ,05 °©
CN CASE
0F .05 F
cCaPARILY
+95 F

s 10HS

s £0OHT

»10HS

s 1QHY

s 19HS
1

GF

IS Te
OMINT === TNATAL NUMEER OF MONTE CARLC TRAILS
rNMMON 2 TITLE 7 BN{BD}
NIMENSTAN  wAL US (1) sSUM(2]
DATA NN /
10H VERTICAL
10y FGF S7zZP
1 CEHOR IZONTAL
10F) FOF <7CP
1 0HTHMPACT ABNG
1EH FCFE STEP
1{HLOALC OM CA
10K FOp STEP
1 CHHOOR MOMEN
10H) FOR STER
10HHOOP MOMEM
10H) FCF STEP
TOUTS3 = (JTITLE -1} * 6 &
IoUT? = TNUIS + E
YHEAN = 0.
STGEMA = 0,
THALF = KOUNT 7/ 2 ¢+ .5
NNTNZ = KOUNT * ,<9
IF{JTTITLE hce 1} 6o tn 2
TAKS THE ABSNLUTY VALUE OF

R A D -

y1GHOCTITY (M/S
,10HROBAIILITY
SLOHLACITY(M/S
51 OHRORARTLITY
y1CHS)
,10HROBARILITY
y10#H)
+1OHROBABILITY
¢ 1GH {TN=LE/TN}
»1GHRCBABILITY
J1OHTY
,1CHROBABILITY

L R R O T I TR

VERTINAL MELOCITY DUE TA SIGN CCNVENTICN

=  KOQUNT

33



FTST RUNZ L LEVEL 60=-27=10 © o 9/04/73.

rd0114 O 4L T=31,KOUNT

0ga122 SIGMA = SIGME + (YA UFELT) =~ YMEAN) %% 2

ngnizy 40 PONMTT AT

109125 STGME = SQRT(SIGMA # ¥OUNT)

202134 WPIT= (R, 100%) (NN(I) s I=sTNUTS, IOUTE)

Pi3148 IFCJTITTLFE LT, 4) GO Tn 25

083151 WeIT=(e,14C3) (SMM{Ty,T=1,2M)

eoo1s7 WRIT={6,10C4 VALUE(L) ,VALUE(KOUNT}

(00474 WRITZ (A, 1007Y XMFAN ,SIGMA  ,VALUF{TFALF} , VALUE (NNINE}
ef0216 RTTURIIN

ceoz2tvy 2% WRTT= (A, 10r1) (SUM(T) 4yI=1,20)

023225 WRITS6,y1002) VALUE (LY  HVALUEIKOLNT)

Gra247 WRITZI(r,1GN8) AMEAN  ZSIGMA S VALLEC(THALF) ,VALUE (NNINE)

gan2e sy 1€30 FOOMAT ({HG,5X%, £21()
90266 1331 FORMET ({HO,GLIBX,FIC L))
GG0266 1072 FORMAT(IHO,5%, 154 MIMTMUY VALUE 52X3F10.b47,
1 6X s 15H MAXTMM VALUE ,2X,F10,.4)
gel2eb 1N)3  FORMAT({HQ,L(5%,F1(,C))
49268 1074 FOIMAT(LED,5X, 154 MIMINMUM VALUE yZ2XsFA10, 04/,
i 6%y 15H MAXTIMIM VALUE ,2%,%13.0}
140266 1675 FOOMIT(L1HL ,SXys601™)
Lgo0266 1037  FORMAT (L HP,EX, 7F MEAN s 13X Fl0ay /7,
1 EXy7TH SIGHE L10%,F10,08,7,
2 EXy 7EMTOIMN 10X, F10.0,7,
3 EX Z0ANTIRETY NINE PERCENT »F10.0)
CE0266 1618  FARMIT(LHE 35Xy 7H  MEAN L10XsFiN. 44/,

1 EXy7TH QTGHA 410X, F10,4474

2 6X, 7HMFDIAN 10X, Fi0,4,/,

3 EXy ZCHNTINETY NINT PERCERT ,F10,4)
363266 RETURN
neg267 MO

34



FTRT

SUBPROGRAM LTNGTH

nGIsa7

STATEMENT FUNCTTON IZFTRENCES

LOTATINN  SIN TACG

STATEMENT RMIMBER PTEcREAfes
LGEATINN =N TArR
gca03t A B
Tc1220 Larizz
ngr277 g0 es
geong *LI1910
(£136s fE2J13
irn321 Leng ey
arg3eg4 reqea2
era3ng G87%J4E
g{134% B
167374 (ynice

BLOCK NAFMES AND LENMGTUS

TITle - 3074

VARTARLE REFEPENMTS
LCCATION 35N TAG
4015404 Vigdis
INILT77 ¥31012
(RIRCE vead1g
nonavey V313197
Qra673 vinJne
€0r505 ¥Irgeo
£CI5G4 VEAD17
r(N590R v5ad il
grisge ¥3in1145
cergngcor dyno01
grason V0I7 13
e0Nu7h vianit
GLILu7 fpegnz
01C1475 YEGD G

START CF CCNSTANTS

cgQz7e

START OF TEYPORASIFRS

Q00425

START OF TANDIRECTS .

DC0W37

EXTERNAL REFTRENTFES
RARLIR VEFEREMCES

SYM TAG

oYM TAG
4

25
ipdo
1071
1002
12073
1374
1645
1007
1338

SYM TAG
T

IHALF
ING
JOUTP
10UT*<
Iy -
I=sTe
J

KK

NN
MNIME
STGMA
SUM
XMERHN

RUNZ G LEVEL 60-27-19

REFERENCES

REFERENCES
9ggn23
ngo151
NONT
ngazan
go00230
010152
100162
70101 36
203477
313245

REFERENTES
100124
093116
320917
n30045
gboto11
2900140
394853
0521451
tagnen
904032
NOME
jeonz21
710013
00040 34
230012

o000 46

geo2ov
arQosy
Coo142
009143
0enQ5éE
coaos?y

00g213
gco1z21
6o0ave
geo11o

00C3pl

9p025%
aganr?

eoene3

00261
oget2?
n00155
gocti13

B3/04/73.

095071

00134
0g0223
000121

neoo7y

eon26s

cggeez

35



HIST

SOV
s$62T
cutTeTr

= S

113740
f1"1133
£o0314g
119173
ignz2z2z2
19281
£aaP71

UNISED CCHFILE® SORGE

olsug0

36

0001564
t00174
c23224
or32%3

RUNZG LEYSL 60-27=19

J001LS
1311231
0202295
311257

ceENiva
600203
ggaz=e
go02a3

Jol1s6
568705
0Lg235
Cre26y

nas0us? 3,

GO0157 opn164
g3azi1 20021F
Da0241 506242



ggoaar
coegnz
cogaoz
ggnaal
nngo2e
g0gazz7
gtoo3s
T03036
00N0bL2
oooo4sz
GGa04=

NP Y LEVEL 60-27=19 09704773,

SURRLUTINE PLOTIYT LKOUNT LXSTRT L¥YINGC LVALUE )

R R o R L R e N L L R

t PLOTS THE FROEABILITY DENSITY FUNCTION FOR INFUT ARRAY
C IT ==-=== FOINTER FOF TTTLE
c KDOUNT === TOTAL NUMEER nF MONTF CARLO TRATLS
r ¥STR === TKRITAL VALIT PN X~ AXTS
C YINE e===~ TNCREMFNT FCGF MAJOR GRIDS GN X~AXIS
o VALUT === ARRAY TO BE FLOTTYED
c ----- e AR ol TR O am R AR S TSR AR AR TR A SR LA R AR O R R SR Em TR NS D G R ER g SR g SE S AR SR ek SH ) SR Em AR A Sm SR W Em A -
NDIMTRSTON  VALLE(1)
COMMCN / TITLE 7 A 163D
CALL SPLTL{XSTRT s YINP s1H ,Nh(IT, f,'Jn +0 ’gt ,1- s 1H )
0N 1] T=4KOUNT
Xy = T
¥ = XX f KOUNT
CALL FPLT(VALUFI(T} Y )
1¢ CONT TN
CALL ECLT(O)
RETHIN
NN

37



LT

SUBPRCOGRAYF LINGTH
00dn66

STATEMENT FUNPTION ST FESENCES

LCTATION GIN TAG
STATEMERTY NUMPTR RECEOENCFST
LCSATION  3EN TAG

BLOCK MNAMES AND [[FMZTHS
TITLe =~ (90074

VARIARLE RLTERENTTS

LCTATINN  SEN TAG

Lt20673 ¥arogs
7CN000631 teodnl
CCl064 yaanii
t0065 Vvoac1a

START OF CONSTAMTS
J36nu6

START GF TcMPOREARPITS
goooer

START OF INYIPECTS
gd0ge2

EXTERNAL RFTEREMPES

SYMBQOL IEFFRENCES
SFLT 05114
FeL T 113733
FPLT ITilag
ENN 160N 45

UNUSED FOMFILER =PAS
Qe?o6nm

38

S¥M YAC

SYM TAG

SYM TEC
T
KA
XX
Y

Jgocz21

RUM24 LEVEL €0L-27-19

REFZPENCES

REFERENCES

REFERENCES

jtanee ggnce 3y
NON™

007433

naens 3. coorc 3z

fosQLs73.



GanoLt
poto1d

470041

1a0011
g00012
ae0g020

SUBRIUTINE WINC(MNTH

(ereramcrcer s rcam s e - -

RUNZ 4 LEVEL

s XNC HyNTPIAL

60«27-19

s VHIAND

09/04/77 21,

2 THW 42 )

L I A e g A A P e M W W e @ e

THIS ROUTINE CCMPUTLS THE WIND PARAMETER BY USING PRE-CALCULATSO

P L T T T L N L ]

r

§

]

r
n rOVARIANT COEFFICIENTS FOR FAGH MOMTH
C MNTY === ARRAY WHICH STORES THE NUMBER OF LAUNCHES FOR SACH MCUKRTH
C {EQUAL NUMEER OF LAUMCHES PER MONTH)
C XNC === EQUAL T0O THE NUM3ER OF LAUNGHES PER MONTM
c NTRTAL = MONTE CARLC TRIAL BREING PROCESSEQ
r YHTNM == YELORITY OF THE WIND AT THE CCKOPY HEIGHT
c VMW ==-= WAYE VCLOCITY
e THW ==-== WIND DIRECTTON
C 7 mee=== HtIGHT OF THE CANOPY
Cremmemcc e - D -
DIMEASTINN FOVAR(T2) H¥NTH(1}
AATA NOYAR  /
C === [ATY" FOR JANUAPAY
i 3.13  ,0.%1 L,7.003212934 ,-.30839F8188
2 33530172103 5. 441278838
C === NATA FNR FEPRUADY
1 2.B5  42.3F 47.106562509 1.L4E84711855
» -1,66RE5375F  46.323570854L
C === 0NATA FOR MARCH
i 3,22 44470 yRe859879407 4-.3727660442
2 2188135529 L6.105652724
€ === NATA FOR AFPTIL
1 0489 41,70 464713333663 ,.598¢583722
2 -, 7519572687 ,5.347388170
£ === DATI FOR MAY
1 =271 33496  45,0968060695 ,-1.21€671401
» 1.565650691 43.962097464L
C === ANATY FOR JUNE
1 G-?Z 11-83 9Qc791859691 "1031141“985
2 1.835933143 532,333490087 7/
nATA  (COVAR(TYI=Z7,72) ’
f ==« DATA FOR JULY
i D.94% 42,84 H4,488889924 ,.03983610795
2 ~+1334843370 ,3.357347453
{ ==« DATH FOR BURYUST
1 .12 51.89 +4,362658383 ,-.8232363967
2 1. 0886517257 ,2,2394315780
L === DATA FQ® SEPTEMBEP
1 =2.0F 4Gsb0 45,2049204134 ,-2.627309642
2 I.ETD722742 ,3.8562323018
L === D0ATY FQPRP QCTOFED
1 =1.56 g=1.42 45, 4648466106 ,-2.197168904
2 24925024200 L L.103726057
C === NAT* FOR NOVEMAEP
1 =-0.32 "ﬂu?ﬂ ,6.5“97933&0 ,'116725627h2
2 E+2GB0LTTO2  S4,87T7721732
ff === 0NATA FOR DECEMEER
1 1.11 1Je21 6.7BBITITEEL  ,~.55915652970
2 «BSFTSBALBL 45,752517125 /
no 13 I=4,11
TF{WTATAL .GT, (I ® XNC ¢ 5} GO TO 1n
MONTH = 1

a9



erpoo21
croozi
gganzz
grgaze
036076
ecnasz?
074034
nang 37
0COTLG

nEndsa
gnuanrs5s5

0adn67
n0073
nagn77
0nap?7
a0%105
0Qo1i1
700115
Ji011¢
agoits
800123
agni2?
036131
n09132

40

LTMN

in

€ ow=

¢ ---

et
25

TUN?LH LEVEL B0=-27-19 19/04/73.
G T 15
rONT TNUYS
MONTH = 12
MMNTHIXONTH) = MNTHOMONTH)Y + 1
KNT = (MONTH « 1) * £ & 1

FALEL SPNRNL(], 1le 4P
CALL STN2NI(d. 1. 4P
Vvl o= CCVARCKNT) + COVARIKNT+2F * 1 & CCVARIKNT+3) * 22

vy FOVAR(KAT41) + COVAR(KNT+L) * P1 & COVAR(KNT45) * o2
~OMPYTE 1 KILCMETER WIMD

VIKM = SOPTLYL * yL + ¥v % ¥ )

THW = ATAN2(W , VU )

SYTIAFOLATE 1 KILOMETER WIND DOWN TO CONGPY HETGHT
TF (VI WGTy 14,0} €O TN 20

Poos f.16 F CIVLIKM 2 14,0) *% 1,9}

k0 T 25

o= 1,21 F ((VIKM 4 21.M) ¥+ 67}

IFI7 .57, 153,09} GO T0 31

VWINT = VIKM ® ((Z / 150.) ** P}

Gn T7 15

VHINTG =  yikm

VREF = ViKM * (0,13 ** D)

MALL SONRNL(). LYPEF % J.064% ,VhkM )

H13 = {.0244 * VFEF * yPEF

RTT2N

YY)



WIMD

SUBPROG®AH LENGTH
030315

STATEMEMNT FUNCTION W EREMCES
LCSATION  ZEN TAG SYM TAC
STATEMENT NIMBCR PIFIICACEE

LCTATION GTN TAG SYM TAC

acro22 LIt 23 ic
a6ni2s L3N 2e 15
(ra1o0 L3858 2d
ic9106 Lgnase 25
inrot11é LAgnEn 30
R LQCooEL e

BLOGCK NAMES AND LENGTUS
VARIARLE REFEPTNATS

LOTATION 535N TAG S¥YM TAC

fgILv7e 43907141 COVAR
(L3316 ¥03323 k13
fiY30? vafnoel T
£01304 vinai3 KNT
GE1303 yaan1g MUNTH
G£I312 vaenoed F
nENT0s NTTY 1k L
(ci13ane vaeg915 €2
TLA3L3 ¥l 3372 VREF
cgrin? Vi1916 Vu
£C1311 VIANLT vy
ngn 31y yoon2é VikM
ceaaao Lingiz 7

STARY OF FCNSTANTS
Tani3s

START NF TEMPORBRITE
000157

START OF IN)IRECTS
0gLv7?

EXTERNAL REFEPENCES

SyMaoL FEFERENCES
SENRNY (13334 Ga4n3v
sneY 114§n5%S

ATANZ 15T ES

RPARFYX neng?s pog173
Enn £39134

UKUSED CCMFILER SPRAS

RUNZ G4 LEVEL 6(=-27-19

REFERPENCES

RTFCRENCES
goon1i’y
9304214
003072
2Jua 77
1021112
0120115

PCFERCNCES
ga0g942
030131
gangie
0340032
Jalwzl
21900677
300033
830036
Jo0123
900045
130351
3303 k/2
20016

Jangiaz

030113

grygee
COGOLE
0cod 24
00105
¢ochat
0oonL3
ocoi3e
ncoge2
goooel
0000E7

0go121

96Co45
gcin2s
lec112

gea1ds

09/04/7 2.

grag027
Ggoo117v

GoC114

JC011E

41



06b200

42

WIND

BUNZY LEVEL 60-27-19

29/94/72.



0Gn0n4
arogny
06anGn
Gindns
Gtoao~
riynniz
re0013
0C0J15
ngonLz
fggn23
Dgan2s
100925
090326
309027
000034
0ge03y
"L 3%
20003k
0143943
3CO0042
05anLy
0Ctgnus
0e094L7
CCr051
ocoasz2
0na95s
oounse
0cooel
reonss
030066
a0ad7zo
nco3T3
0Lon7L
906075
093978
tan3??
gnoav7
AL LR
801073
0nG1G 4
10314%
0001565
ga0107
nge1i1
gaogr12
00git 4
000117
0a9iz21
goniz2i
rndi123
gdri2a
0eo12s
gBai130
0001312

L) ]

EN

79

an

<0

119

RUNZ4 LEVTL 60-27-~19

SURAPILTTNE SORX(Ay I )
INTESER A{1), T, TT, TU(LB), IL(16)
L - |

I =1

} = Jdd .
TFITWGZ.d) RO TO 70

K =1

T = (JeT) /P

T = M(T.))
If(A{IY.LE,T) GO TO 2%
A{TJaF = ALl

AL TY = T

T = ACTJY

L = J

IFIAEJY. CELTY GO T &0
ACTJAY = BCJ)

s = 1

¥ = A(ID
TFIA{TYWLEL.TY GN TN L
ACT )Y = A(I)

AET) =7

v = A(IN

o TN 4f

ALY = A {K)

Afw) = T7

L=l -1
IFRILYLGT.TY Go TO 46
T = A(L)

o= 9o 1

IFeA ) JLT.TY G YO FO
IF(K LLZ, L) GC TN 70
IF(L-T. L2, 4~¥) GO TC g0

TLIMY = 7
Iutmy = L

T = K

o = ¥ 4 1
cn T9 Rrj)
TLIMY = K
My = J

J =L

M = m o+ 1
f0 T an

M = ¥ -1
TE(M LEN, [) RETURN
T = TLIM
J = IUM

IF(J-1 +GE. 113 GO TC 18

IF{I. Z9. 17 GO T 5

T = T -1

I = T + 1

IF(I, =Q, H) GC 7O 7°r

T = A(T+1)

IF(B(I) LLE.T) GO TC ©C
[ 'g = T

A{e1)= BV}

19704772,
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209134
009134
T00137
g00140
099141

44

S07X

MUNZ2L LEVEL 6G-27~19

¥ = K =1

IFCT LT, ALK)Y) GNn Tr AL~
B(K+1)= T

6N Te ")

e[

09774773,



SC2X

TURPROGRAM LENGTH
805227

STATEMENT F'INCTION ?SFSSEMFES

LOTATION

STATEMFNT NIMREP REFZIRINCFC

LCCATION
(ranin
"Clo13
acaazy
Jning?
nr1153
irdase
{gr1an
f6lice
tg1ts
gritze
gf1172

ALOCK NAWES aMD LEM
VGRIASLE REFEREMNMTS

LOSATION
goazz2

j)22xs
sonant
080161
ngy223

JLr22u
rrizee
ggnz2t
Cdi1s7

309160

START OF CCMSTANTS
60144

START OF TEYOQORARIC
000145

STARYT DF INYIREFFTS
gao0ist

EXYEONAL PEFEPENFTS

SY430L
N0

3EN TAG

8TN TAR
115511
L3an13
L3 50 23
L30837
LTCase
L1195 46
IREIEE
LEND6T
L7075
103102
Lor11d

5THY

3EN TAG
vidd1a

V1325173
reng0z
1gnood
vi%01¢

Yianiz
¥i%314
¥13n Q7
¥103 03

LRRDREY

-
Tt

ITFERENTES

tIn1 43

SYY TAC

SYM TAG

e
210
3C
40
5¢
60
74
gn
L
tan

SYM TRG
T

T4
TL
TU
]

RUN24 LEVEL 6C-27-19

REFERENCES

EFERENCES

REFE-EY

33117

nJGn 22

309067 ppac7e
d303 32 DCouk)
830066

Qual17Te enNgR7SE
onod1i1 ncogL?
gnonv? epn1ec
na013d Grod4y
039137
REFTRENMES
0ud0oae GCoa1o
209115 gon1z?
933616 0CaG32
000112

0031143

033237 ccoae
Jogtis CCot1E
gooagts 0CoGL7
300030 9030540
033035 ocogza
gancad 200026
2196 64 06012¢€

acoos2 jrooet

Nédt4s

gco124

goon1is

(HE Y

306014
6Lg123
36662
2963563
ace1ao
Jceg 31
ne013E

09794772,

004n57

009036

033027

070101
0049066
Gag108
0gogar

accg7e

greove

co00131
geoioz
soe11d
Goeoous

45



X

UNUSED PCMFTLEP SPASE
DoESHN

46

RUN2L LSVZL 60-27-12

397047712,



noooos

£00004
60000
200Ny
900004

GCoony

0gogos

nanNaoL

0acoog

0Cc0004

cogooy

RUNZ4L LEVEL 6B0-27-19 09/04773.

SURRCUTIKE LOADS(KNTML  LIXTEN )

[ oD o o 5 MR NS T e e e o N A Y A S S GRA  W S — e L L L L T L R
THIS ROUTINF CUWPUTzS THZ LOADS AND/OR PRESSURE ON THE VARIQUS
COMPINZNTS OF TuE SKFE AKD CALLS STREN WHICK DETERMINES TF THE
COMFENENTS HAVE FATLED
KNTMT === MONTE CA&RLE TRIAL B®ING FROCESSED
IXTEN ==« FLAG FOR INCICATION OF NOZ7LE EXTENSTOM

Ir IXTEN = © NO NOZZILF EXTFNSION
) IF ITXTEN # G HAVE NOZZLE EXTENSION
DIMSNSTON CASIL{4S5) LCAS2L {45) yCASEP (48)  JTAS3IP(4E) )
FHSF {45} s YNOZL (45} yXNOQZL Y (4Sy LAFDLI4S) ¥
AFOLX(4S) S AFSPU45}) yAFSEX (45} + SSCAS1(10)
TSTASI(A0) HSSNOZLY (109,SSAFLL(10) ,SSAFSP(1DY ,
SSNC2L(10Y S SSAFOLY (10),SSAFSPX (1),
SSFHSR(1C) 4 HL(3)

COMMIN / NAMAG / TFAL(T)

COMMIN / CNOTNS /7 Vv 4¥H s TTH  HSVWVEL(5) HLVHDRIZY THETA(3)

"OMMAN / STAT /  STATIZ®)

DATH THl 7 =10, 9'.‘- 110- !

C === TAST LOADS FOR PEAW ACCELERATION 8§721/73

NAYA CASIL s  350C. PRclth: I 3500, L4170 +3800. 53680,

1 400, L4300, #3703, $3500. 42100. 3500,

2 65317, L5900, ,5230. +21C400., 12100, ,9800.
3 5506, 5 3500, » 5500. »1CG1G0. , 9230. 479070,
4 13908 . 913500, 9124GC. 5 B4CL. 5, S520C. 5 34004 o
5 ’
& ’

7

AN YD

£ WM™

1670Gs 417900, 11100, ,2080C. ,19286. L17600.
14200+ 4 87304 ,1420F. 424R00,. 422800. 20800,
35000 . +37500. 30000, 7
C === CASZI LOAD FOR PEAK SLAPDQWN=-+10 DEG To =10 DEG {45 VALUFS)
OATAE CAS2L /7 45%0./
G -TUMMY NASE LOAD~ STRENGTH IS NOW UNIVARIATE- PUT IN AT L=9,
C ==~ NAST HOC0P MOMENT FCR OFAK SLAPCOWN- g/21/73
OATA CASZP / 3*530 L osRC0Ge s 73004 y5R00,351450G00»115004 48530,
. E*5300oy 800029 FI00 4580091500, 92115004 +8500.
I*530 0. 9F000.»73004.+5800+,145080,,11500.,8500.,,
2*E30Ca s P 00045, 7300445800, ,14500.,11500,,8500,,
3*G3C Cas BR004y 7300445800, 514500.,5115600,48510,7
L === CAST PRESSURE FOR MAX QUBWERGENPE 8721773
MATA CAS3F / 1C.5 11,0 510.5 y 8.5 y 9.0 y Q48 4 3.0

£ N

’
1 b0 ? S5ef 41240 12,6 412,30 4 9,5 ,10.1 ,
? 1B8.R s 3vh y beT? 5 549 41k.0 15,0 Sli.n
3 1047 »31.7 12,3 4 447 3 BaBE 4 Ba9 16,5
3 1Pe3 41845 31240 31345 41UeD 5 5.0 4 645+ Baus
5 21. +EH, y21. sihs 1€, +17, yBe 384y
2] imn. 7/
( === NOZTLE EXTENSTON, JCINT WITH NOZZLE EXTENSION 8721773
NATE AMOZLX/ 9064935004 +39N00 w9448 00,,04200,4,3R00,55500.,4300,4
1 L2C0a.,
2 Z9N0, 545004 +697 0 asE0 04,5900, 95300 +49000e+7400:45700.
3 17200 496700, 10300. 49300, 48200, 4700044133004 +10608.,47400.,
4 150004920009 150C0ay131004521C004,9400.,48809,,14000,,9300.,
5 EB«ETy 13.E3y 25.E3y 2eEl4,y 164E3y 13,£3, 32.£3y 21.E3,. 14, E3/

C === NOTI_S THRCAT LOAG -AN0 NOZ7LE EXTENSION Br21773
PATAE XNOZL/1700.010C0a 91700, 422000 520004,17900, 129C0.,2600,. 92300,

’
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0e000%

b bEbE

ngoans

g0™Md0G

nceons

ocands

906004

000004

009004

300074

gC0dn4G

48

LeANS RINZ4L LEVEL 6N=-27=19 d9/04/73,

03I AO

280045197 04928004y3000442600.92800.53%004+3300442700%40
3005280050300, ,9300653500-52700:55170a56200.,3400.,
E100 o 3387 Cus€10004 57000 s 4RO5, 335004965030 445300.920) 44
GEIN 95820 4950 des 8500 ¢s6800.55000+4+95304,57500,,5200,7
w==  AFT O0ME LCAD WITH RCOZ7LE EXTENSTCM RIZA/T3
DATA AFOLY /1eEW4ySeET 14T 20 E3416700. 978004, 312004522.83,12400.,
1 13NN 0037300, 100002430000, 4922500 511800, 822004530200,,18330,,
2 315004213000 931500¢943000, 331300e 5162004957 000,540500,,76700,.,
3 451704515000 o9 4510045900049 43000.4522030.,75000.,53000.,330030.,
4 T3Y(0, 2300049720 CCa 9B2000 a9 SR LESy32.ET 31 4EF 4 73.E3,47.53/
== AFT DOMg LOAT <NO MNCZZLZ FXTENSION RI2L/73
DATE AFAL/170C . s1LTC0. 21700, 3220042900492 700.,2903,,260084,2300.,,
2800 ey1900Lap2RNey 3000422630 4290084939002+3200,4,270%.,
G300 e s28 L0300y b30%, 2500492700495 100.44300.53400.
F1N e %8004, 810%:, 57004 s4E004 03500 sB5G0445300,,4200,
9530 + +5800 4985034, 8500 498800,450C5++950N.47500,,5900,7
== AFT COME COLLAPSE FRFSSURE  =NO NOZZLE FYTEMNSTON Bs2%
NATA ﬁFr’L/S?-pB?.,S?.,SUo,SZe’55."lggp‘}?.,hgls 75.,81.,78.,68..
1 ?1. 1?5.,61‘ ’Eh-gEFl, 199_0,11“! ,109039‘!.1980!10‘?0’8‘4- ’83-!91.1
2 142, 316103102, 410549132, 3162,4,11045117,4127.,
3 7204 92BLer €200y 108344195, ,2074,41554516544175.7/
=== AFT SKTIRT rOLLAPSE FFESSURE «NC NOYZLE EXTENSION 8721
DATE AFSF/3% 0. 3450935031245 04 3504462,
1 I¥N 433504270y 0ayB5Taytt0ey29,,
2 3‘0-)26-,12l’ ge""?.’300 ,1?01
3 I¥TCe9?Les Ley Dosli0ay204y Suy
& 3¥Dey Bey Loy Q2930091 0ey 04/
=== AFT SKIRT COLLAPSE FRESSURE =HWITH NOZZLE EXTENSION B/F21/773
DATA AFSPR/3%0 .4 s4%e 33503120 350,950 9424y
3’"0- )350’?3-1 au 153. 9"00’29!1
3‘0-92601121, Oogt}703301917sq
3'3- !211’ Ca’ 0."'0-’20.’ 5-'
34ﬂn’ 6-’ rl! ﬁ.;3ﬂa,10., [].l
==-=FORWAIN SKIRT PRESSURE - PZAK SLAPDCHEN 8/21273
NATA FUSF y B9, 30 e 38949604353 4951.9112.49049724,
‘*8. ’“3! s‘H’:o’59-:52-,50-,110.,81‘1. 156|,
{47- 7"3- ’470!55-95?-|5u01108"350 ,51.,
l’v&7-g-'-‘3-,Q?c;5?.151-,‘69-)196.’93.;55.,
474 ,l’3'|‘07-g§3.)52.,55.’10“-;50.,’!?./
=== STRINGTH FOR CASE - FFEAK ACCEL =« LCAD Br 30773
DATA SSCASL /27.3E333¢E4y 324752 30,4,252,36,E3)42,3E3+44.1F3,
1 LES,BE3yLE,353451.E3/
=== STRENGTH FOR CASE = M¥AY SUBMER = FRESSURE B/29/773
DATA S=Cas3 /2‘;.5:22-592'};53?5-7,27-.31‘7,3311’3401,36-213802/
=== MNOTILE THROAT STPENGTE = Ws0 EXT BATELTHE B/34
DATA SSNOZL /5460, 6000496540, 368404720045 8460,,8820449120.,
1 96€0.5 1CZCT. 7/
=w= NOZILE THRCAT STRPENGTH - WITH E¥XT BASELINE 8731
PATA SSNOZLX/SBED, yET00.sH54 0. R840497200498460.,8820,,9120,,
1 96E0,,10200.7
=== STRINGTH FOR AFT DCME «~COLLAPS ®RES- BASELINE W/D EXT, B/30/77
DATA SSAFDL /08,5360, 450,5957¢ 6003704537205, 760yB8CelsB5,/

o N

£ e

£ W

I PVRN LC

e== STRINGTH FOR AFT DOVE -LOAD WITH EXT = BASELINE 8730
PATA SSAFDLY/13,7£3,15.E3,16,3E3,47.1E3548,53,21,1€3,22,1E3,
1 2249E3,24, 2E7, 25,55 3/



nedone
$00060%.

oLo0cL

acoads
CCCOG5
¢a00807
goog1z2
4001
no0017
0ggd22
938024
000026
goea3
00293€
ap0onz
ACGOu3

036064
G00u7
500051
160054
390957

202063
tnaoe6e
geeara
000073
ntaa7se

fopt100 -

BiOi13
00g11s

GdotLs
J0012¢
0gni2z
pogL2s
006139
gnoi3e
000135
000136
J0a1%7

N301410
100143
0040145
aQ0L=0
a0r1s%
G00155
gunied

- -

OO0

C ===
10

£ ===
1%

f oemw-
gn

25

[ ===

RUNZ2L LEVEL 60~27-10

STRINGTH FOR AFT SKIRT - COLLAPSE PRESS=FASCLINE

STRINGTFE FOR AFT SKIRT - GCOLLAPSSE PRES-EASELIME

09s04/73.

W/0 EXT.8/3C
DATA SSAFSP /U3.7 40809520 4s50a7357068,0727 3700657355 7743581.7/

WITH EXT

8730

DATA ?SAFSFX!&S.?,&&.p52.4,5k.7,57.6,67.?,73.6,73.,?7.3,81.7/

STRINGTH FOR? FWD SKIRY = P2ISSURE

BASELTNE

8730

OATA SSFHSE 710.9,1203130858 3¢ 7 0hatip16,9,17:65,18:2,1943,20,4/

FIRPST CHECK Mpx SLAFCOWN BETAUSE CHLY IT CAN CAUSE SINKAGE

TFLAG = 0
CALL TRIVAR(CAS2L J¥Loo L0 )
CALL - TRIVAF(CAS2P ¥FFES ,1 1}

STAT11) = STAT(1) + X1OD

S[AT(?) = AMIML{STAT(ZF L XLOD %

STAT(Z) = AMAXL(STAT(Z) ,XLO0 )

STATY4)} = STAT(4) + XORES

STATI5)Y = AMINL{STAT(®» ,XPRES )
STAT(5) = AMAXL{STAT(6) ,XPRES )

CALL SLAF (XLOD S XFFFS LIFATL SXNTMC )

IF{IFATL oNE, 20 £C T0 10
IFAL {2y = IFALI(?) + 1
BETUIN
CASE LOAD FOP FFAY ACCFLERATION
CALL TRIVAF({CASIL LXLCD L1
STAT(7Y = STAT(?) ¢ XLOD :
STAT {3) AMTNI(STAT(®) yXLOD )
STAT(3) AMAXL(STAT (T} LXxLOD )}
CALL STPEN(SSCASL  XLnD GKFATIL
CAST PRESSURE FOR MAX SUBMERGENCE
FALL TRIVAR(CASIP H¥FRES +1 )

STATE43Y = STAT{1D) + XPPES
STAT(L1Y = AMTNL (STAT(L1) s XPRES
STAT{12) = AMBYL(STAT(I2) ,XPRES

fALL STOEN(SSOASI L ¥PRES  ,JFaIL )

TFI{T=AIL ,NE. 1 LAND, KFATIL JNF, 1 .AND.

IFAL {30 = JFAL[3) 4 1
TFLAS = 1
FORKADR) SKIRPT PRESSLRE
NALL TRIVAR(FWSEE LXFRES ,1 )

STATI1I3) = STAT(13) + XPRES
STATeEI &Y = ARINL(STAT(LL4) JXFRES
STAT(15) = AMAX1{(STAT(15) 4 XFRES

CALL STREN({SSFHSP L XFFES L IFAIL )
TF(IFATL JLEN. B) GO TO 25

IFAL (8D IFAL(4) + 1

IFLAS 1 .
TF{TXTEN oNE. §) GO TO 140 )
NOZ7LE LOALC WITHOUT EXTENSION

AALL TOIWARIXNOZIL ,XLDD 4,1 )

il u

STAT({18) = STAT(16) + XLOOD
STAT(17) = AMINL(STAT(17) » XLCD
STAT(18Y = AMAX1(STAT(MRY LXLOD

CALL STREN(SSNOZL HXL 0O HTFAIL )
IFCIFATL +EGQe GY GO TO 30
TFAL (5) = IFAL{S) + 1

)
)

)
L

Y
b

JFEATL

«NE. 1}y GO TC 20
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ej0i61

godt1e2
nng16s
0aaiey
fQcd172
03g17e
it R
bl o g
05023

Co02%4
§&9247
(0?13
070214
0roz217
aac272
fggna2e
ggnzz27
014623cC
1002373
ntir3s

ncn23s
GL0240
000242
000245
nco2s59
rgp2s2
099255
600255

300257
j00262
ddn2en
ni0”a7
agnaz?
gan27y
000277
agesnc

gon3nt
200304
eCi313
ncd311
620314
gna317
023321
ngoT2y
joo=xes
0¢03310
gao33z2
coo332

50

teADsS

C ===
a0

F eme
35

L

[—
i)

C ~a=
117

127

RUNZL LEVEL AN=-27=19

TFLATG = 1
AFT [CMF LDAD AD MCZ7LE EXTENSTON
TALL TRATVARCAFCL  LX1LCL 41 )

STATI13) = STAT(19) + XLOD
STAT(2d) = AVMINL(STATI20)Y  ,xtLo0 )
STAT(Z21Y = AAXL(STAT(21) ,XLOQ )

TALL STREN{SSAFIL ,¥LCR LTIFAIL )
TF(TFATL LEQ., [) GC T 35

TFAL (&Y = IFAL(E) + 1

TFLACG = 1

AFT SKTRT FRESSURE rC NOZZLE EXTENSTON
CALL TRIVAR(AFSF L XFRES 41 )

XPRES = AMRXLOXFRES,I,)

STAT {27} STAT(22) + XPRES

STAT (23} AMINGL CSTAT(23) L XPRcS Y
STAT(24) = AMAXYI{STAT(24) » XPRES )
TALL STREN(SSAFSP  L,¥BFES L IFATL )
TRFITFATL LEf. C) ARG TO 43

o

IFaL(?) = TFAL(TY + 1
IF(TFLAG LEM, 1) RETURN
IFALI1Y = TIFALC(1) + 14
DETUIN

NOZZLS LOPD WITH MGZZLF EXTENSICN
CALL TRIVAR{XMOZLY XLOm ,1 )
STAT(15) = STAT(16) + XL0D
STAT LY AMINL (STAT A7)  LXLOD
STAT (18) AMAYXLICSTAT(I8) LXLOND 1}
TALL STREN(SSNOZILX  LXLrn , IFATL)
TE(TTAIL .EQ. G)Y GO 7C 105
IFALISE = TIFAL(S) + 1
IFLps = 1

AFT DOME LOAD WITH MOZZLE EXTENSTON
TALL TRIVAR(AFCLX ,¥1L00 L1 )

(L]

STAT{19) = STAT{19} + XLnND

STAT 20y = AMINL(STAT(20) ,xLOn 3
STYAT(21} = AwAXL(STAT(Z1) L, XLNN )
SALL STREN(SSAFOLX ,¥LCQD LIFATL )
IF{I74TL LEQ. §) o0 T 119

IFaLt8) = TIFAL(AY ¢+ §

TFLAS = 1

AFT SKTIRT PRESSURF +ITH EXTENSICN
PALL TRIVAR(AFSEX L XFEES ,1 )
¥PREI = AMAXL (XFPTS,0,)

STAT(22) = STAT{Z2) &+ XPRFS
SETAT(23) = AMINL{STAT(?23) y XPRES )
STAT(2L4) = AMAXL(STAT(24) 4 XPRES

TALL STREN(SSAFSPX ,XFRES ,IFAIL )
IF(TI=ATL JEGQ, C) GrC I/ 120

IFAL (7Y = TIFAL(7) + 1
IFLIFLAS LJED, 1) FETUPN
TFAL{tY = IFAL(1)Y + 1
RFETUSN

NN

Josousri,



LCAnE ' RUN2 & LEVYEL B0-27-19 09/04/73.

SURPRNOGFANM LENGTH
d01u7e

STATEMENT FUMCTTON sEFERENCER
LCTATINAN 55N TAG SYM Tar REFERFNFES -
STATEMENT NUMBER PEFCOENCFS

LCSATION IN TAG SYM TAG RIFERENCES

CLog4as LC30 23 1y gdocuz
1070R4 L3274y 15 NONF

a0%116 L1106 23 106113
ni11440 L13td1 25 3017135
(cn1672 Lanilee 34J Jjoo167
261245 119135 38 ppoozgz
ge1231 L37153 40 agpazaz
te1236 LAl 66 100 200147
101260 133175 1356 2337255
ton3cz Lyaz21ie 119 300277
£0h32% Lag23e 12¢ 090324

BLOCK NAMES AMD LFN314S I
DAMAG - (90GO07 ANATNS - §OOD 1€ STAT - 0760390

YARIABLE REFERENNES

LCCATINN  ESN TAG SYM TAC REFERENCES

GCLG4u7 CAGON10 AFOL 701163
ag112n 470011 AFDL X gogzen
ge1201 £ganiz AFSP ggozns
pot256 130012 RFSPY 003302
042354 ££190G1 €asit dadnus
C0l4ae tgsnGe Cas2i 099405
£r3506 arnan3 CaS2F 044019
[eose3 100004 ol o aj0064
1640 Aganes FHSP 0ddtie
0014732 ViAo Ll IFATIL 150034 00004t aarioge gag131 noG13%
nggs1s? 0eg176 coéozni popz23 0gn22¢€
3 800254 aps272 nGC276 006329 greaz3
apreoncCcr h3nfna2e IFAL r30234 0L033Y
antav7i yO0a 35 IFLAG 2002405 T & B 0o0137 ad¢1e? 6oczosL
091257 602301 Jce3ze ;
gcLLvs yngitbe JFATL onenvy graiimn
JLLGTY LRRHTLS ] KFATL 099060 00910¢%
0c1371 anNs17 SSAaFDL 339175
10tu27 100022 SSAFRLY gp0n27?
001403 aan 20 SSAFSF 290222
G0t Ll 193023 SsaFsey 430317
cci1333 En0G 14 SECASH 000657
001345 400015 SSNAS3 goonve
00145% 2330924 SSFHSF 000130
101415 see03 2 SSNOZL . 300153
w013R7 AQQdnie SENOZL X 3002519

51



L7ADS RUNZ & LEVEL BO-27-19 39/04/73.,

C(rncaCa3 1conze STAT J00a13

fegn13raz agenTii THeT R NOMT

101465 £7409 28 TH1 NONF

0frd1ccnz tn0T 30 vFOR NONE

w0602 100027 VVEL HONF

Jri47e 157736 ¥Leo 305086 gcocds 6e6e32 624345 geersn
000441 A Y JoL154 £not6d 0001kE
133236 GC0241 CeCest 0302648 £gpzez

LCr7ts tingfe XNOZL g3dtuy

gryrve ACANGT XNQ7L ¥ 242236

oeiyve V11337 XFRES 17921 grgpzz 1406C33 Nooce. 0CoQer
00061145 ceo12: 100131 ggoznes capzin
0da3uz Geo3es 0ce32zn

START OF CENSTANMT®
Jin33s

STAPT nF TEMPORADIFe
noa34s2

STARY OF T#JIRErT®
CéN35a

EXTERNAL REFFPENrCS

SYM30L AT FERENCES

TRTVAR {coiny gsgee2 pasa4? (co0e6 308128 030142 f301€E%
Titeuc tioree a00%0¢4

SLAP g 36

ST?EN 1200€1 a1t g n001 32 G155 TR LS CeO0Z24 efaze?2
118321

EnD "1n3y

UNUSED CCMFILER SPanF
oLo5a0

52



¥

6jrcoos
ocggns
1eg905

000d0 6
200316
000907
040040
0COaLS
00001
0090322
00gN24
300027
206034
000035
noegLe
fLGNL3
260046
116053
COCNSL
f3CQED
TLILY:
nCo0R7
0ceo73
§0007S
006077
500100
000104
£00113
0011y
000116
p00117
000129
000122
800123

go012%

noai1zs
ga0Lxn
000132
Qoor3s
000140
ganis=
f00145
pooisg
pooise
00ni15s

RUNZ L LEVEL 60-27-19 09r04/73.

SURETUTINE TRIVAR(TAEL HXOUT HKFLAG )

T R e L L L R T e R T R R P PR L L L e R R Ll B bl PRl

Dp e M 2 o I o B'on i |

===

in
15

40

THIS 2NUTINF DCTS A SEFCIFIC TRIVARIANT IKTERPCLATION

TARL -=- TAELE THAT FKFAS FUNTTICNAL VALUFS IN IT

XAUT --- VYA{UE COMFUTER 8Y¥Y 20UTINE

YELAT == FLAG TC IMDICATE IF A NEW TRIAL IS 3ETNG PROCESSED
IF KFLAG = ( NEW TRIAL
IF ¥FLAS = 1 OLD TPIAL

COMMTIN / CNDTMS 7 VY 4WH ,TTH  LUVEL(5)Y HVHDO®(3) HTHETA(D)
ODIMENSTON TAR, (1)

IF(KFLAG JNE. §) GO TO 47

90 NOT NEEFR TO RECALCULATE LOCATION SINCE NOT 4 NEW TRIAL

K LR

JJy =z n .

Ir = n .

nnoif K=1,5

Wi = = ¥

TREVETL (KK)Y LLE. VV) GD 70 1%
CANTINNT

TEIKKH LEC. %) K¥ = L

nn 21 121,3

Jdo= b - i

IF(YYCR(JIY LLE, VYHI 1 TD 25
CANT FNUT

TE(Jd S0, 3) Jd = 2

ng It I=1,3

IT = & =T

TF{T¥=TA(TI) .LE. TIF)Y G TO 35
CONT INUE

IFITTI LEG, 2 ir = 2 .
Loc = 1Y ¢« 2 * (JJ=-1) ¢+ 9 % (KK=1)
LO0C1 = LOC ¢ ©

nyy = VVEL (KK#1) = VVEL (KK)
oy = VY = VVEL (K¥)

Ny H = (WK = YHOR(JJ)) 7 (VHOR(JJ+1) = VHOR(J}))
DTH = (TTH = THETA(IT®) 7 (THETA(IY+1) = THETA(ID)
67 = TABL(LCC1+&)

o] = TARLILOCL+ 3}

G= = TAPL (LON1+1)

Gk = TARLCLOCL}

r3 = TABL(LCC+4)

rnz = TAR_{LCC+3)

1 = TAPL{LCC+1)

Gn = TRBL{LCT)

nGQ = (Gu=GG) / Dw

nGi = (65-G1) /7 Dwv

nee =  (Ge=G2) 7 COw

nG? = {G7=G3) /7 Ty

Go = G& + DV * nre

62 = G1 + DV * DCA

ne = G2 + [v * OC2

GO = G2 « Ny * DC3

GAA = 6GA ¢+ 0OVH ®* (GO = RA)
GAR = GP + CVH * (GP - (G8)

53



TFIVAR RUNZYH4 LEVEL 60-27=19 §9/04/723,

HEE R XoUuT = GAA + NOTH # (GBA - GAA)
260167 RETUIN
w0162 ENN

54



TRT YAR

SUYIPROGRAM LENGTH
nreg?se

STATEMENT FUNCTION
LOTAT IAN
STATEMENT NIMBER PF

LCTATION
1925
to9c4u
30063
acn112

BLOCK NAMES AND LFN
CADTNS - (007156

VARIABLE RESERCNNES

LOCATI W
JLN240
[e126d
(gnznz
073243
gcnz2z27
£gr225
tra2re
aC00 224
nclzey
0250
L3245
grozsl
atl2ub
aroz2aez
281237
L1236
(6123%
6e1234
Y233
fgn23z
¢eg2 31
gr1230
nez221
gcizte
Glyrzzn
L3215
21y
(3214
ceazze
golza3
6C3013701
crocozcnd
grineirol

AZFERENC=S
TIN TAG
TERE RGeS

a7y TAG

3145

3TN TAG
yang3e
v12937
YN UG
ELEY
V3on g5
¥10123
LPEED
¥o0922
V10naz
\110 46
vIGny3
venauz
nonuy
¥10345
v0in 25
VI3 34
#3107 33
LELEFE
¥In0 21
VY0030
vognay
N0 7D 26
v0N016
L E P
'SLLET"
vroD1g
va1912
vty
yanzo
¥30021
157303
Y LET
TLLEY:

SYM T ar

SYM TAC
15
28
3
44

Sym TAC
nen

NG

nGe

gG6=

0T+

oy

CyH

Dy

GAA
Ge
GRR
GC
Gn
G?
51

63
G4
(25
:h
C7

11
44

Kv¥
Log
Lant
THETA
TTH
VH

RUNZ 4 LEVEL BO-27-19

REFEPENNES

REFERENCES
10022
090041
0Joldo0
gonane

REFERENMES
nJo132
030135
000137
000142
goo111
600101
a9p0105
go0140
000144
000156
03147
003161
300151
J00153
goo12v
0006125
0040124
gpooi22
200124
Gogt1zd
0ocite
pon11s
009050
goocnic
00003t
0on019
nagaiz
gaean?
9006874
003275
J00956
a0a052
00CI33

0co14t
000143
PNt 4E
eco15t
onroie2
0CO14T
000154
000130
060153

0Co156

0C014Y
to14y
efo13®
gonise
60012€
60171
coe132
00213E
£goos2
0coess
gggpaz
GO0 3e
gtanis
0cog1L?
Geo112
cr011%

coginy
¢og1n3

gco134

geri146
106151

gaene
9006004

Lsrgas

09704773,

ngac71
0odoes

0caes7?

cocio4
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TRIVAR RUN2& LEVEL B8(=-27-19 09/CLs72,

grinionng nrcaige VFEOR ngon 37 cogicge
CLP300T0Y VCOQN13 vy MMNG14 escovy?
If30603731 107304 vveL noan2n 600" 7o

STAPT OF CCASTAMTS
cories

STA®T OF TEYPORARIFS
a001e7

START OF IN)JIRENT®
ngazar

E¥TERNAL REFEPENCES

SY4BOL REFERENATS
£A 1091 €5

UNUSED CCMFILFR SPART
pcexon

56



RUNZEG LEYEL 6C-27-19

SUBRIUTINE WRIT((VEL )

(mmmtoctctatos Coutomthtinrosa e RO ek e mmm—— ——amah am e

garsners?i,

C THIS 20 TINE WRITES CUT THT NAMAGE CONDITICN SUMMARY
Py mmmmnma- Py Py ccmme=-
geancge oMM /S STAT / STAT(24)
pgogoz COMMIN / DARMAG /7 TFAL{7)
Jgooen2 roMMIY £ NUMBFR / NTFLAL
garQg? CNMMECN / CSTOAT /7 FEELT)
ggrap? XX = FLOATINTRIAL)
040004 no 21 J=s1,47
B TE B PTR{)) = IFAL{JY / XX
oegQo12 21 FONTTNUT
gcon1z NOSTAK = ATFIAL - IFAL(2)
030415 STaT1y = STAT(L) 7 WTRIAL
090047 STAT(LY = STAT(4) 7 FTRIAL
gegoze O 25 1=T7,224 72
gaonzs STAT(J) = STAT(J) / NOSTNK
naogo27 28 FONTTNITE
a0e0030 HRITZ(h, 25000 (STAT(T)Y,T=1,5)
G740 35 WRITI{A, 501} {STATII? y7T=7:, )
0OADGA WRTTZ(&h,26(2} (STAT(I) ,I=10,12)
gcoos3d WRITI(R, 2503} {(STAT(Y)T=13:19)
geunee WRITE (6,2504) (STAT(I) 4I=16,4,18)
00071 HWRITE(B,; 2505} (STAT{IYT=19,21)
030150 WOTTE (5, 2506) (STAT(I) 4T=22,74)
000107 WPITI (&, 2040} YEL 4NTRIAL
030120 WRITE(R,2001) IFAL (1) sPER(YL)
000134 WRIT= 6, 2062} TFAL (7) s PER(2)
000142 WEITS (R, 2003} TFAL(3) yPER(3Z)
0153 WRITI(R,z0CH) LFAL (&) sPER{G)
ganties WRITZ(64200%) IFAL () sPER({ R}
100175 WRITZ (6, 2006) TFAL (E) s PERIB)
030286 HRITE(6, 2007 IFAL {7} sPER(T)

FORMAT (1 F1,35% y24HDAFAGE CONODITION SUMMARY,//,

JEXSFO,GyLl1H METERS/ASEC,2X,

15HOESIGN VELCONITY/,

3€EXyT4y 1SH MCRTE CARLO TRIALS,//,

BXy16HOAMAGE FONOITION,53X,

AHNUMAER OF , B¥,y2HPRAB,., OF 4/,

76Xy 1HOCCURRENCFS 16Xy 1 0HOCCURRENRCE)
FCRH%TlihﬁgﬁngZHLﬂﬂU STATISTINS FOR MAXY, SLAPDOWN-NOT USED,/,

goQzi? 2e3n

i LIV B S FUN LV

ngo=210 2510

1 LOXy4HMFAN,Z X yF10a 22 Xy THMINIMUM2X3F10.7, ?X,?HMﬂXTHUP.
2 2!!"’10 2977y

3 G XS ITHHOOP MCKEMT FOR MAYIMUM QLhFDOHN v/ y

[ INX bHMEAN,y 2N, F 10,232 Xy PHNINIMUPM 22X, FL10 .22 X s 7HHAXTHMUV,
5 2XyF10,2)

0493220 25711 FIRMAT{LHI,5X,27HLOAC STATISTICS FOR PEAK ACCELERATION,/,

1 L OXyLHME AN 2 X gF 10,252 Xy 7THMINIMUM 42X 3 F 104 242X 3 7HMAXIMUM,
2 2%, Fi0.2)
009226 25712 FORMAT{1H0,5%,42HPRESSURS SATISTINS FOR MAXIMUM SUBMERGENCE,/,
1 10Xy 4HMEAN, 2 X, F10a 2,2 Xy THRINIMUMy 2% F 10424 2%, THMAXTHUN,
‘ 2 2¥,Fin, 2)
000220 2513  FORMAT (1K(,5X, 26HPRFSSURE SATISTICS FOR FCRWARD SKIRT,/,
1 LCX g UHMEAN,y ZX F 10,252 K, THMINTHUR 32X 3 F 104 242X, THMAXTHUN,

2 2%, F10. 2Y



ngo=20

noG220

goozz2a

geoz2e
6o022o
01a2240
0032240
pagz22n
agn220
006229
gre2e2Q
gco221

58

2516

2001
£cy2
€13
2074
2015
2i7ro
zea7

RUNZ2L LEVEL 60-27-19 09704773

FORMATLLIHE5X, P7HTHRCAT SATISTICS FOR MOZILE,/,
LOXGZGHMEAN 2 X, F 10,2, 2%, THHIRIMUM ,2Y F10.2,2X THMAXTINUM,
2¥3F17.2)

FORMAT (1HD,5%, Z7HLOAC/FPESSURES FOR AFT DNCME,/,
LUXy GHMEAN, 2 X4F 10,242 Xy THHINIMUM, 2X,F10.2,2X, 7THMAXIMUNK,
?I,FI’J.E)

FORMAT{L KD ,5%, 32HPRLSSUPE SATISTICS FOR AFT SKIRT,/,
10X UHMF AN, 22X F 10, 292 Xy THMINTMUM 32X 4 F104 242Xy THMAX I MUM,
2Y¥,F1d.2)

FARMAT 1D 45Xy SHND DANMAGT 462 X3 Th 415X FB . 4)

FORMITILIO 47Xy 7HSINKAGF 64X, TLy15X FRul)

FOPMAT{L HE P Yy OH2 SEFMENT 462 Xy T4 415X, FE.b)

FARMAT(1HO 45Xy 12HFORKARD SKTRT 458X T4, 15%,F6,04)

FORMIT {1HDN 45Xy BHNOZTLE 465X 3Ty 15X, FEWt1)

FORMAT (AHO,EX, RHAFT CCMESZRIN 4Tl 15X%,FE )

FORMATILHO 45X GHAFT SKIRT, 02X, Tby10XyFE L 4)

PETHSEN

Fun



WRIT

SUDPROCRAY LENGTH
f0Gos72

STATEMFNT EYNCTTAN IIFISRENCES

LOTATION  #IM TACG SYM TAC
STATEMFRAY NIMAER RESTDEN(ES
LOTATION 5N TAG SYM TR
(01507 11263 FORY
rEIsi4 Tan27c 2one
£03521 rnG2es .03
{LN132¢ 7A33¢2 2004
{51524 50310 2cas
(2541 “0031% 2706
031546 n01382 2n07
gLv3ns "RONR7? Zend
ara347? 230123 25yl
L1367 S02143 25u2
JCI6407 CANLE3 2513
Grl1427 "052C3 250,
DLNLLT raNn223 2505
rLaun? ~0243 2506
perzze £917402 758499
ALGCK MAMES ANTY LEMSTHS
STAT - £13030 NAMAG - A00007
VARIAPLF GECTERENTFES
LCTATION 55N TAG. SYM TAG
ari1s7zy veooi11 1
(caeoncy? An0anre IFAL
0rdse7? ¥, 0147 J
i€1577 V3iTni1c NOSTHK
103400703 YOAR 06 MTRIBL
(CanecNCeL 23rGL3 PER
ePA0ROCHL f0nngl STAY
01566 \1rQLs XX
START OF CCNSTAMYS
ggn224
START OF TEMPORAPIES
ggnssz2
START OF INOTIPENTS
00056k
EXTERNAL REFFREMCES
Sy BoL TEFSRENCES
cute e 723032 Goo034

RUNZ2 4 LEYSL 60=-27-19

REFCLPENCES

REFERENCES
200121
290137
239143
non154
000165
0np176 .
ngnae?
g042 38
03dn 36
000045
g33n %4
n99063
nggnre
goniel
200113

NUMBER - gO0000C1 CSYNAYT - a0GE007

REFERENCES
NONF
00407
3393005
600016
82903463
2993019
931015
gagdos

ac012s
gcocee
poGo2s
00014
0onizv
aa00 2k
teooir

gecite

ggonaz

Bodd 2s Goo0el 100643 C0%044

ngsous73,

0coGsd

59



KRIT QUNZ2 L LEVEL 60-27-19 09/04/s72,

117663 c10gs7? 307061 Coage? arca6é toparo egogve
£1a077 coogiec 000104 tooter ey 200113 000118
178012C Glolze J90124 00134 gcei31 c0G13t Gor137
Tam14? Caotue 903161 eog1s2 40c1s1 0d0157 00G1€e1
100164 Cno17 ¢ age172 £00174 uro17s C10231 GGgz03
TIR2C6 godziz 630214 CO021F onrL217

Fwd NInze3

UNUScD CCFMFTLER SPAGH
6C5490

60



0a0%0%
100965
ndoges
teaonz
090041¢
ooeoz3

¢eon=3

nes9s51

tJund6E
290075
rgr101
fgoi02
0oQ123
600104
000104
0go1ne6
060113
000117
a0n12y
00012%
000126
108131

LLE T

000134
000135
000136

RUNZ24 LEVEL RO-27-19 19/04/73,

SUBFAOUTINE Y¥7 (X ,¥ 4,7 )

P R e L e ] [ L L E Y R B R L]

C GTYEN A COLUMN NF MAJCFR BYCLE TIMES,X,A OCLUMN OF MAJCR CYCLE
C VALUTS,Y,THIS FUNCTICN FITS 4 THIRC NEGREF POLYNMOMIAL TQ THET
o VALUSS DF ¥ TD FOMPLTE THT OESIRED VALUF CF Z AT TIME X,
ot eremenm e e s me e e === - R T .-
DIMENSTON  X(t) Y1) 701}
K - al
)y = 2
£ A = (X (S=11=X()) * {XC)=X(J+1)) * (¥(J=1)=X{d+1})
IF (ARS{D) JLF. 1.£E-8 ) GO TO 20 ‘
ZOKHTY 2 (Y0 J=13=Y0JY) #* (X{ IV mY(Jet¥)=(¥{ =Y Jel}) #
- (X (d=1) =X ()}
7OK42) = (X{J=1)=X () * (XUJ=1) 4% (Y)Y % (¥{JI=¥{J+r1}) -
1 CECgY =Y (st )} * (X0 eX0Ird) * (YIJ=-1)}=Y{ )
TEE+Y) = X(J=1) F xO0) O* Y LJel) FOOX{J=1)=XCJ)) &+ XUJH1) ¥
1 ¥ (J-1) * Y{J) F (X CDeL)=X{J=1)) & X €Iy ¥ X{J+1) *
z YUiJ=1) 2 (Xx(N=¥{J+r1))
A0 11 T=1,3
10 7(¢¢Ty = Z{wl) /£ C
15 TF(W M2, 0 ) GO TQ &0
J = 1
[ 4 - 3
GN TN &
za 7(K+y = 10,
TFLX {2} LEO, X(1) ) EG T 30
TIKE2E = (Y{3)=¥(2)) /7 (X(A)=X(2)}
ZEKeI) oz (Y(2Y * OX(3) = V{3 * X{2}) 7 (X(3) - X{(2))
G TA 45
k3| T(¥+3) = G,
TOK4TY = (Y(2ye¥Yi3Y) 7 2,
6O TH 16 _
4 Zt7Y = xezy .
T(AY = X(T)
RETI}IN
MY

61



xy?

SURPROGPAK LENGTH
an0231
STATEMENT FUNCTINN ITFERENCES

LCTATTNAN 5™

TAG

STATEMEN® MIMPER PESLPENCES

LCCATIAN 53N TAG
(61710 L7001
RFE.ES L9125
r0¥I1es L1032
001125 L3N 4
061133 LLY043

ALDCK NAKMES AND LENSTHS

VARIARLE RFFERENFLES

LOTATINON  3EN TAG
ger227 \370 06
rer23e ygrgny
101226 ¥nengs
ggn22s5 ¥£3dey

START OF rCNSTAMTS

00016t

START OF TEMPQORARIFS

cagi4s

START 0OF INITRENTS

Gro211

EXTERNAL RECERENNES
Sy480L FEFERENCER
FhO U T

UMISEQ CCFFTLFR SPAQE
036500

62

S5¥YM TAC

SYM TAT

SYM TAC

Xl =

RAUNZG LEVEL AP=27-19

REFERENCES

RIFERINCES
139104
100124
pong21
0001140
791102

GCo132

REFERENCES
915016
278067
3031437
930006

gogave

Ggraocae
0eg023

eang2?
oceo7a

609103
000192

0a/04/s73.

000165



arnany
Gnoagy
gardny
00dn1L3
0o0oLs
n{ngz1
003076
Caug2e
0coo3e
goon3z

RWINZL LEVEL 60-P7-19 09704772,

FUNCTION EVALIXY ,T )

[ mm m rm e e e ;e e mmemm e e — -~ -

r GIVEN A COLUMM CF MAJCR CYRLE VALUES,X, AND A TIMZ T, THIS
c FUNCTINN IRTERPCLATES FOR A VALUE CORRESPCAMIING TC TIMFE T,

o e et t e e e mm e s e E e = S == m . . - e R e -

NTHENSTON ¥ (1)

Y o= (1Y * T o4 ¥(Z)) * T o4 XYY
7 o= tXCu) ¥ T ¢ ¥(S)) * T ¢ X{B)
TF{X{7) LEC, X(3) )y CC Tn 19
7T T {XEEY = T) /7 (¥R} = Y(T))
FwpL = Z7 * ¥ & (1.- Z7) = 7
RETUIIN

i0 CyaL = Yy + 7V £ 2,
RETLIIN
Lo Y1

63



YAl

SURDPROGRBM LEMGTH
6eon73

STYATEMENT FINCTYNM SEFSRENCES
LETATINN  £EN TAG oYM TAC
STATEMENT KMREDR RRFTOCKCFT

LCSATION G°N TAG SYM TAC
no0n27y Lnog1s 11

BLOCK NAFES AND LFMCTHS
VARIARLE REERENCNES

LCWATION GEN TAG SYM TAC

863667 ¥31113 EVAL
gavy V909 nu Y
graovi ¥inongs 7
an3gv? V27d06 7

START OF C(NSTanTS
ngun3s

START OF TEMPORAS]ISS
nangLn

STARY OF IMIIPFCTS
nojessy

EXTERNAL RETEPENTTS

SyMAao FZFESENCEST
£y 1100 34

UNUSED CCMFTLT® SPR3Z
geraoo

64

RUNZ L LEVFL B60-27-13

REFERFNCES

REFTRENTES
na0o01s

REFERENCES
120026 00o03%
290310 DCRGZ3
290013 gronzy
gg0anis

goenaz
acos 2y

§ar04L/s7:z.



J0o0ns

goerans
noooes

0fgngT
necaLsd
néastz
ngonté
000031
030234

n9003e
0eonzs
0aa46
000055
cnaoszy
oeoos2
00de3
009064
ageoes
G2ddes
ngoara
£ogarzs
90176
ooo100
n00101
1R B A: L
glgi07
ooat11
r{0L43
000116
gooLrze
000127
000134
00dtny

ooni4s
eonia?

RUNZ 4L LEVEL 60-27=-19 19/N4r7 3.

SUBSAYTINE COSTELT (RFCST  LNUM  ,TEP )
(oeacceemcnen e mm e me e —————— e m e e mmesms—ee——————————-— ammm——— aamm e
THTS SAUTIME FLETS. THE REFURATSHMENT COST VS, TERMINAL VELOGITY
AND TU€ PEVFLOFMENTAL [CSTS, PFFURAISHMENT COSTS AND THE TATAL
PEOTHE THD
RMPOST --= BEFURABTSPMENT GOST FOR THE OESIGN VFLOAITIES
NUM ~==== TOTAL NUMBFR OF N SIGN VELOGTTIES
TES ~=a=- ARIAY WITH VAPIOUS NESIGN VELOCTTIES

MO0 YOS

DIMEASTON PCOST{1) HTER(DY sDEVAST (200 HTITLE(E) ,x(Z201y
1 Yy{zeiy 1 XX(12) s YY (12} +7108)Y
NAMELISY / DEVEL 7 [CeyesT
DATA TITLE / S0HFCST yS5. T L 1ZHERMINAL vE s LOHLCCITY ’
1 : 10H(ST VS, MET L 10HERS/SEN »y10H /
WRTIT (R, 10]T)
1670 FORMAT {1 H1,5%, 26HRFFURBISHMENT COST SUMMARY)

No & Iz yNUM

WoeITZ(R, 10010 TER(I) LRCOSTL(D) o
5 FONTTRUE
1071 FORMATCLIHG ySXp LAHDESION VELa 3F10,2,510%X,I2HCOST (3/5RAILSX,F10.1)
C «=e HWILL HAVE 0 CHANGE YMAX WHEN GET DNATA
¥YMAY = 409007,
CALL S°PLT{(3. 29, s 1H s TITLE  »Ce  #1s 0. »¥YMAXY , 1N }
no 13 T=1,261

¥(I) = I/ 2e= 5
10 CONTTNNE
¥YY{1y = RCOST(1)
XX{1)y = TERI1)
MUMA = MUM ¢ 1
YY (NUM+2)Y =  RCOSTIMUM)
XM (NEM+2) = TER(NUF)
nN 20 T=2,NUML
XX{IY = TER(TI~1}
¥¥(Ty = PRCOST(I=1)
20 FONT TMUE
MIMMNY = NU¥ - 1
on 3t T=1,NUMMNY
IST = XXt(Tel) + 1
ISP =  XxX(T+2)

SALL XY?ZALXX(I)  LY¥(I) ,7 }
N0 371 IT=IST,TSE g

YIITY = FVAL(Z  ,x(11) )
CaLYL FELTIY(IT) s Y (I )
ir PONTTNE
CALL SPLT(0)
[ === AR MOPE KHEN GET QEVELOPMENT COSTS NATA
S Nl
N

65



COSTPLT

SUBPROGRAF L EMGTH
001147

STATFMENT FUNCTION
LCSATION
STATEMFNT NUMRER RS

LCRATION
cf21R1
00116€

RLOCK NAMFS AND LEM
VARIAPLE REFERPENDES

LCCATINN
td1224
Q01149

r0tine
001145
G114
161143
gg1142
JC1250
gfn2%6
701140
00Js67
fotieul
0811ty
Uct130

START OF CCNSTAMTS
agaLs?

START OF YEMOQnreIF
ong212

START OF INITPECTS
geoz1é

FXTERNAL RETERENTFS

sy4e0
QLT PTR
SFLT

8 X4
ALY
FFLT
eo_T
sTnp
Fnn

66

ITFERENCES

BEN TAG SYM TAF
FEDENCES

TEN TAC SYM TAC
foogan2 1810
rnoa07 1001

G435

3TN TAG SYM TAG

A R0 Q4 CEVDST
Veognis I

¥310 21 TI
¥10070 I<p
¥a9917 TET
yint1e NUMMNI
Vai715 hyMi
fgrzaz2 TITLF
13033 ¥
104005 xx
E30 0k Y
¥janig YMax
an2ane Yy
423547 7

<

REFCRENTTR
nnngoy ogooie
LRI 000046
0)0116

r3012%

lanl 3z

190143

100147

106151

RUM2 L LEVEL ARO-27-19

REFERENCES

REIFLPENCES
050905
1009 14h

RIFERENNES
100454
000014
0pa1d06
230122
093113
gaotiz
000104
1109686
2040037
230054
030164
NONE
009335
N90063
000115

nonoie6

Goan2e
0060137
0cn12¢
popLzEs
0eo120
Cogial
000g73

ceonvTe
GCo04s

peaeva
400123

Qcaoze

ncoen2y

0gc13s

100026

49704273,

§0gg32

008027

gcanez



CCSTPRLTY

UKUSED CCMFILES SPARE
po6e3INg

RUNP4 LEVIL 60-27-19

39704773,

67



RUNZY4 LEVEL 60-27-19 Ggrauas7d.

SUBFENITINE SPNRENL (A47, R

r
C SUBRQOLTINC SPNRNC NORMALT?ED rANDOM WUMBERS
C B ENUALS THE MEAN OF THE NORMAL CURVE,
C B SQUALS THE STANDAKL DFYTATION NF THE CURVE
[ P IS THE INITIAL NUKMFER INPUT AND CONTATNS THE QANOOM
r NItMEZ2 WHEN THE ®ETUFNFD TN THE CALLING PROGRAM,
¢ oANE ¥IST BF INITIALI?COD IN THE CALLING QCLTINE WITH A
r FUNCTIGN STATFMENT LI¥F, RANE(X) WEFRT ¥ If ,GT. ZFRO,
-
100305 e =FANF (C.)
prglLc 4 =R40,
pCcoo41 TF (2,67 40,5} Z=1.90-2
gnoo1e F . mSORTIAMLOCE{L, 0/ (Z%7)1)
ng0%2s ¥M =2 ,F15617+E% (., 802353+,01032/%E)
gnag3se ¥N =1 JOFE* (1. 4F327884E* (L189269+,L01308%7))
gtonde xQ . =F=XMF X[
310037 TF (4L T4l W5) XQA==x0Q
000045 =] =A+AF XN
gLonuz RETHIN
acoose FMN
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SPNRN1

SURPROGRANM LEMGTH
00011e

STATEMENT FUNPTION IFFEREMES
LOTATTAN SN TAG <YM TA[
STATEMENT NUMAER REESEOTRCFS
LCOATION  fZN TAG SYM TAC
BLONK NAMES AND LEMGIHS
VARIABLE RFFE®ENATS

LCOATION GIN TAG  SYM TAC
agy112 yniogos F

1471148 LR g X0
cd1113 veance AN
Jeo11 e v 00190 xQ
(60111 419004 Z

START OF CCNSTANTS
nRo0sJg

START OF TEMPORAPIES
ggoaze

START OF IKDIPEFRTS
03011

EXTERNAL RESERENFES

SYMBOL AEFERENCES
RANF 1900086
i In) nganze
soeT 140024
ExTY RAT R

UNUSED COMFILER SPALE
0eBT00

RYUNPZ & LEVEL A0-27-19

REFERRENCES

REFERCHAES

REFERENCES
000925
a0g03e
Qagn 32
432942
030012

coaoue
0nO01E

goonivy

99/04/7 3.
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6.0 SAMPLE INPUT

PTLNOUTL HUMMS

580, NUMVTA = 3 LIXX = 7 S IANF = 1 &

PIIHPUT2 W1In = %, P H2IN = 1. s THIIN = 3e  HTH2ZTN =d.1b,
Y3TIN = G, fVOTSIN 2 G P XLE = H2.5 M
VORNT = 1,746 yVOPNTST = 593 y

BTHMIL) = (.92 5 3.3125 5541257 ,G.2°7125 yaS 00
271375 4 27500 3030975 1.0 '

THWL{1) = =1.5972736 4=1.1758737 -, 78%393 ,=.392E39 0.7
L392639  ,  LTE45393 4 1.178097  ,4.573795 %

C “P3TS FOR NQ EXTEMNSIGN

PEIOSTS COSTLLY = . 324F+6 ,2.506F#0  5«29004H 133548 . 059045,
COST(AY = J131E#6 4 .278E+6 3

C 36578 FOR OFXTEMST-ON

CECOSTS  0O5TH1) = L771F+6  ,2.50F#6 ,.2967 40 s o1835¢6 , 10ARFHG

c COST(S) = L191E+n 4 .208FE+6 3§

PEINPUTE YTOIM = 21.3 , NTDNSIG = 1,32A6 §

PEIWMPUTS VYTOIN = 37.5 4 VTASIG = 1,525 3

PATMPUTFZ ¥TONIM = 3.7 , NIDSIG = 1.935 ¢



7.0 SAMPLE OUTPUT

TERMISL OESIGN WELOTTTY 21,77 MEIFERL/5FL

COAD STATIZTIAS FO2 MAX, SLABNOWN-MAT USED
MEAN - MR 2,

HOGP @OMENT FOR MAXTHMUM SLAPDOWN
RHEAN 731%,63 HINIAUM S3LR.54

LGAD STATISTICS FOR Praw AGOPFLERATION
MEAN 7012.51  MINIMIM 2057, 54

PRESSURE SATTISTICS FO2 MAXIMUN SUBYMERGINCE
MEAN 16,71 HMINIMUA 3.2¢

PRESSURE SATISTICS FO« FORWARD SKIRT
rEat 55.60  MINIMUM Lbtal3

THROAT SATISTICS FOR NIZZILE
MEAN TRE3.03 0 HIMIMUM 2763, 568

LOAO/PRESSURES FOR AFT NOME ]
MEL i .07  AINIMAY™M 67.54

PRESSU2ZE SATISTICS FOR AFT SKIRT
Mz 4N 14.96 MINIMIM o bty

MAYT N

MAYT MM

HAXTI MM

MEXT MM

MAXT HJ ™

MAXT MM

MAXT MM

A XTI MM

t6L3n.15

13041.27

L205.14

119.77

44 .31
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DAMAGE CANIITION

NO DAMAGE
STNKALS

2 SCLMEHT
FORWADD SYIRT
NGCZZLE

AFT [OMI

AFT TKILAY

OAARSE SONMDITION SUMMARY

21 METZRS/SES UTSIGN YELOSITY
533 MOMTZ CARLO T2IALS

NUMAER JF pana, QF
QCOURRENMTES Orny= ENCE
2 2

5 L2102

13 EN

435 L3207
" o

LAl +IA687]
) a



THUMABE 2

JAN =~
MAY --
SEP --

aF

42
41
u?

LAUNMIHES F0R

FEY --
Y-
neT --

TACH HONTH
41
42
4?

van
JUL

MOV -

42
47
41

AR --
Aun «-
;N -~

42
41
42
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IMPACT ANGLZ (RANTAYS FO2 STEPS OF 05 PRIVGATLITY

~ 1384 -.1321 1215 “it6n

-.699 - ez -.1565 -. 557

-3 234 EROhTE .0115 L2588

L0 L6 L 0H2n PEETE: L0972

c1123% L1208 L1313 L1373
MINIMUM VALUSE - 1600
MAXIMUM VALUE L1403
MEAN - 5203
SIGHA .59 47
MEDTAN LCo1

NINETY NINE FFROENT »133h



HORTZUONTAL IPACY VELNIITY (M /%) FOR STEPS OF 0K PROGADILITY

1.2554 2.3417 2. 7067 2, 2673

S 7 242 o D379 GatihT 1 S.7825

Dol ol Satlhh had2b0 Fa3u53

Telhii de 333 3. 75RA a,6579

1045432 11. £254 13.1187 15,2873
MIMINUS VALUD 2277
MAXIMUM YALIIE 13.12117
ME AN Fle {R1
SILGMA X 72057
AENT AN e “LER

NIHETY HIHE PERCENT 15.9A72



JERTICAL THPANY JELOTITY (MFS) F72 STPRES OF LS PRORKBLYTLITY

2,415 19, F367 41 IR TRy 25,3145
21aB2LR EATNL T o 228747 Fla35%1
21,3737 2l.?260 21.3319 ?1.4%71
21.5554 2l.m 75 21.3121 2143775
22.1377 22 3u7 TZeTHY2 2%, 5574

HINTAUM YALUF 17.7267
MAXTIMUM VALUF 2n.0221
MELMN 21,2597
SIgma 1.{463¢
MEDIAH 21.2735
NINETY NINT PLRCENT 23,7195



HOOP HOMENT ON CASE {(IN-LA/ZTN)Y FO S1IPS OF .15 PROIAZILITY

5557 5704 5333 5313

Hiawt 123 675 5375

6524 HaG32 ashb 73R8

7225 744uA 7727 3165

dn2l 3827 14271 . 12276
MENI'HUM VALUFR Sruy
MAXTIMUM JALUF 16435
MEAN 72N
STGMA 1721
MEDIAN RTRH

HINETY MINZ PLICENT 1275%



78

HOGP A0OMENT Cara”[LITY

10221
11284
11732
12137
12624

ATNIMUM vaLUrg
MAXTIMUM WaLUD

MEAH
SIGHA
MEQLAN
NINETY NINE PERCFNT

13782

113499

11344

172712

12701

G733
HET O

11889

761

113565
13472

FN2 STT75 OF

13301
11503
11327
12364

12383

S PROMARILITY

11145

116733

12541

12435

133281



TERMIAL TESTSN VELQOTTY THLS0 METDRE/SED

LOAD STATISTICS FOR MAX. SLAPOOWN-MOT JSEN
MELN Ta MINT AN T

HOUPR MOMENT FO2 MAXIMUY SLAPAOWHY
e AN 7417405 MINIMIM 53573, 32

LOAD STATISTICS FOR PEAK ACOSFLEEATINM
ME AN 12738459 MINT 1 576745

PRESSUIL SATISTICS FO2 MAYTMUM SYRMCRSENCE
MEAN 13,23 MIMTHIUY 395

PRESSUSE SATISTICR FQR FORWARD SKIRT
HEAN 55,11 MINIUA k3.94

THROAT SATISTICS FOR NOZZLF
FE bl 432085 HMIMT“UA 256L64,13

LOADAPALSSURES FO1 AFT OOME
MEAN 1368732 MINIMUM 181.77

PRESSURE SATISTICS FO? AEFT SKIRT
MEAN Ea71  MINTMUM D

MAXT MUY

MAXT MU M

HAaXT MM

AAXT MM

MAYT MJY

MAXT MU

MAX T My M

MAXT HUM

g
15%61-(4
23643.13
12,83
152,23
67593.57

185,556
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QAMAGE COMIITION

ND

DAMAGE

SINKAGE

2 SEGMENT

FORWELZD SKIRT

NOZZLL

AFT DOME

DR

SKIRT

NDAMAGE CONDITIOM™ SUMMARY

3o MEVERS/SEC DESIGHN VELARNITY
EJ0 MONTE CAOLO TOIALS

MUMALR OF pran, NF
OCCURRINZES NeCUR AIEHLE
n z

E; 005

14 LGRD

437 <2941

1 3720

4q7 3748 ]
3 g



NUMBER

JAN --
MAY --
SEP =~

OF LAUNTHES Fow

42 FER -~
i JUN -
42 OrT --

FAnY MONTH

41
42
42

AR ==
JUL ==
NOY --

42
42
1

APR —=
ISVECINEE
OFg --

4
b1
L?

81



VERTIGCAL IHMPACT ¥ELOCITY (M/%) FO2 STZPS OF 2% FROGLAILITY

2745275 2443589 2RLINT 3 2%.11113
234221 23. 6421 A, 7677 33476053
302455 T5eb277 30.6323 Jiedbh1
31.7954 31.32203 71.5151 31.76493
3z.0227 32.7%721 T2 7044 3%.4193
MINIMUM vaLygs 22.5547
MAKIMUM AL UL L, 95312
MEAN 33.%319
SRIGHMA 1.5%35¢4
MEDILAN I, 5254

NINETY HInD PCRCENT Ih 1392



HOUP MOMEMNT (w SASF

MIMIHUM VALUE
MAXTIMUM VALYL

MEAN
SIGMA
MEDIAN
NMINETY NINT FEATENT

{ITN-La7TH))

EF11
105
67 $3

rare

53

53

15780

Tk
17

17
75

6ATH

132637

FR =TEPY
5933
53315
529?
7ac7

10405

OF .25 PROSAAILITY
5972
6477
7124
1367

12632
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HOUR MOMENT
10350

11364

CAPSRILITY

MInIAU WAL
HAXIMUM vAaLUC

MEAN
SIGHA
MEDTAN
MIMETY NI

PERGEMT

12364
11y
119123
tezan

17676

S\

[
Fotsl
[ B4
-~ T
o

11%36

713

11945
13437

)

FO2 STEPS OF
11152
11555
11734
12731

12487

15

PRORAATLITY
11146
11647
tesre
12423

13311



TERMIAL HESIGH VELOCITY 32,77 METEOR/SFD

LOAD STATISTINS FOR MAd, SLAPDOMN-MOT USED

MEAN 1IN HIMNT UM e MAYT i N
HOOP MOMENT F0OI MAXIMUM SLAPNQNN

VEAN 7333453 HIATM R3IM27. B4 AAXT MM 17157 .87
LOAD STATISTIDS FOR PFAK ACCELERATIONM

ME & N 2120103 MINIMUM 771,37 MAXTIMUHM 42222 ,.,87
PRESSURE SATISTICS FOT MAXIMUM SHAMEINENME

HEAN 16452 MINT UM Gofl MAXTHMIHM 25.16
PRESSUIRE SATISTTICS €02 FOAMARD SKI2T

MEAN 54,55  INItIH 43,56  RaxTimle 192.51
THROAY SATISTICS 7032 NIZTLE

MEAN T111.87  MINTHMUM 472651 HMAXIMUM GEH2,54
LOAN/PLESSURES FOR AFT [BOME

MEAN 292,83 MINIMIH 163,75 MAXTI&UM 250,75
PREJISURF SATISTICS FO2 AFT SKIRT

MEAN 2.6 MINIMIA T MAXTI MUM ?a.53
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NAMAGE COMIITION

NO DAMAGE
STN¥AGF

2 SEGMENT
FORAAR] SKIRT
NOZZILE

AFT BOOME

AFT SKIRT

NAMAGY CONDITINN SIIMMARY

L METERS/SES NISIGN VFLOZITY

5313 MOMTE CARLD TRIALS

MUMBE X IF
OCTURIAFNTES

3
9
14
435
149

L35

&8, OF
QCCUe2FNCE

n
31"
0781
-390}
2207

9411



RUMBE OF LEJIMCHES FN2 E&CH

Jhp -- u? FE3 == 41
MY -- 41 JUN - 4?2
SFP -- L2 acyT -- L2

AONTH

MAD
UL
NV

-

»

[ at et ]

AT --

alG --
ree --

47
L1
42

87
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VERTTLAL IMeADT vELDTTTY

35.5647

hi.6310

MINIAUT Japur
MAXTIHUA VALUF

ME AN
SIGMA
MEDTAN

NIMETY RIKZ PTROFNT

(4/9) EN2 STERS

In,073q BT LR2LUT
33,8600 33,3103
33,5149 Y, 3523
42,6349 .67 T
62,6237 L2, 7416
34.5911
h7. 3476
T,
1.9424
TY AT
44 3565

ar

a

5

PROBABTLITY

317.°52

T9.1277

45,2633

b1.3123

L. 2108



HOQP MOMZIwT 0% CAGE (IN=LRfTAY) F O STEPS OF 0% SRAMAITLITY

3523 CTR6E 5355 5945

BI7 5 RLTH 65350 64 3L

653% 6653 . 7iin

7343 7565 7e2n 33L2

a3h2 G413 15224 1731%
MINIMUM VALUE PRE
PAXIADM VALYUE 17157
MEAN 79y
SIGMA 1814
MEOIAN F76%

NINETY WNIMZ PEROENT 149996
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HOQP QMEnT CAPARTLITY

15937
11359
11772
12145
12654

MINTMI 1 JALUE
MAXIMU N VALUE

MEAN
SIGHA
MEOTAN
NINETY HINE PORCENT

12861
11455
11863
12246
12764

%333
13329

119314

717

11236
13457

)

cnd STEPS 0F
11363
11553
1137,
12347

12334

L

"G

PRORAGILITY
11222
1166A
12047
12447

15234



REFUPSISHMENT COST SUMMARY

DESIGN VEL.
DESIGH VEL,.

JESIGN VEL.

21,32
20.51%

39.7 4

SO3Y

COST

cosTy

(T/3RI)

(E/5m

{E/35R1)

1211532.6

12186264. 0

1234A18, 5

9l



